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in the year 1777, . 5 in the pre- 
ſence of my hearers hot Lr v1 experi. : 
ments of "the Neude Mak Cimento, "which 
ſhew that the flomachs' 0 "fowls. and ducks 
exert 16 aftoniſhing 4 e to, redude 1 50 


Tow glohn alen of aſs to er in ng Pace 
of a few hours. Finding m perf S aly E22 

1 concelve che defign bf plan ent 0 
ſome other individuals of that N 01 birds 5 
which Have been termed birds With "muſcular # 
omacbs of "$izzards.. Such were the Art 
lines of afl undertaking; of Which till that 

time T had never entertained the ſmalleſt idea, 
and which afterwards became more and more 

extenfive, as my curioſity concerning ſo fine 
and uſeful a ſubject as the important function 
of Digeſtion increaſed. Hence from animals 
with muſcular ſtomachs, I was induced to 
proceed to thoſe with intermediate, and from 
theſe again to animals with membranous ſto- 


Vd. Wi q) =... ah 


Fg (6 
machs 00. Thus I enjoyed the pleaſure of 
extending my reſearches to the principal 
claſſes of animals, abt neglecting Mah, the 
nobleſt and moſt intereſting of all. But theſe 
. phyſiological reſearches laid me under the 
| Neceſſity of examining” the moſt celebrated 
ſyſtems concerning Digeſtion, and of enquir- 
ing whether it is effected by trituration, by a 
folvent, by fermentation, or by an incipient 
puttefaction; or whether, aegording to the 
opinion of theg 7 N e * 2 de- 
pends upon e cauſes operating in con: 
10 unction. Thus DN obliged 8505 ter aneyf 
1 5 A queſtion, of very ancient te, and 
though diſcuſſed at great length by. many 
Phyfologiſts, yet not in my opinion ſuf- 
ciently elucidated; ſince moſt. writers have 
choſen, to follow the deluſive anvitation of 
theory, and hypotheſis, rather than the un- 
_erring direction of decifive . Fi 
impartial and judicious, reader, W lar 
have peruſed the preſent eſſay, W. Al, 2 5 ra, 
to: dete rmine, Waser what 1 aflert, be true th. 
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animal, of which the ſtomach f is not 
furniſhed with muſcles, yet there is a fingu= 
lar claſs, juſtly denominated. by. ſeveral natu- 


raliſts animals. with muſcular fomachs, ſince 


that viſcus is provided with remarkably large 


and powerful 1 muſcles. To this claſs belong 
fowls, ducks, pigeons, geeſe, partridges, &c. 
80 great is the ſtrength of theſe muſcles, that 
many have imagined that they produce di- 

geſtion by acting viglently upon the contents 


N wh ſtomach, and. breaking down and re- 
B 2 ducing 
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ducing them to a pultaceous maſs, in no re- 

ſpect differing from imperfect chyle. This 

notion was afterwards applied to other ani- 

mals, nor was man himſelf exempted; and it 

has been pretended, that digeſtion is univer- 

 - ſally owing to the alternate action of the muſ- 

1 cles of the ſtomach or, as it has "_ termed, 

1 to frituration. | 

11. Now, to confine ourſelves to animals 

with muſcular ſtomachis, there was little diffi- 

culty in deviſing the means of determining 

Whether the comminution and ſolution of 

food is effected by the gaſtric muſcles. Such 

means haye been contrived and ſucceſsfully 

put in practice by Reaumur. Let ſeveral 

animals reſembling each other in ſtructure,” 

_ fays that great naturaliſt in his two excellent 

memoirs on. this ſubject, of which 1 ſhall 

| make frequent uſe in the ſequel, © be made 

- » to ſwallow metallic tubes open at both ends, 

and filled with ſome of their natural food, as 

grains of the Cerealia whe gallinaceous fowls 

are the ſubjects of our experiments. Should © t 

theſe grains, after they have remained a cer- p 

tain time in the ſtomach, be broken down r 

and decompoſed, we muſt aſſume a diffolving MW © 

Jiquor ag the cauſe of this phznomenon, fince fl x 

the ſides of the metallic tubes muſt have been M a 

an inſuperable obſtacle to the exertions of the i © 
gaſtric 
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- gaſtric muſcles upon che contents; but if 
18 they ſhould be retrieved in a ſound and entire 
1 ſtate, it muſt be acknowledged, that in theſe 
it W animals digeſtion does not depend on a ſol- 
r- vent, but on the action of muſcles.” And 
i- W ſuch was the plan adopted by this ſagacious 
d, philoſopher. . He encloſed ſome barley in 
metallic tubes open at each end and forced 
us them down the throats of common fowls, 
i- W turkeys and ducks, Upon killing the ani- 
ng mals ſome hours afterwards and taking the 
of tubes out of the ſtomach, the grains were 
ch found quite entire; whence he inferred, that 
ly WY in birds of the gallinaceous claſs the food is 
ral not broken down by a ſolvent, but by ſtrong 
2 wh action. 5 
nt . This experiment foems) indeed highly 
all W to the doctrine of trituration; yet 
de I think it would have been much more con- 
Is, cluſive, if the ſame reſult had been obtained 
as from other individuals of this claſs, and if be- 
vis ſides barley, other grains upon which they na- 
1d turally feed, ſuch as wheat, maize, rye, chick- 
er- peaſe, &c. had been employed. I therefore 
wn ll reſolved to put each of theſe ſeeds to the teſt 
ng of experiment in the following manner. 1 
ace procured ſome tin tubes eight lines in length 
en and four in-diameter, and incloſed in each a 
he quantity of ſeeds greater or leſs according as 
TIC in — . 3 they 


Gs 


_ 


3 


they were themſelves: {eraler or larger. The 
ends of the tube were left open, but iron wires 
were made to paſs before them, ſo as to croſs 
each other, and form a kind of lattice-work. 
Common fowls were the firſt ſubjects of my 
experiments; I forced ſome of the tubes into 


the ſtomach, conducting them with my fore. 


finger and thumb through the eſophagus, 
till T was certain they wete in the cavity of 
that viſeus. When this operation is properly 
performed, neither fowls nor other animals 
ſuſtain any injury, In twenty-four hours the 
tubes were taken out, and the contents upon 
examination appeared to be unaltered; even 
the colour and taſte were unchanged, if we 
except a ſlight bitter flayour-which they had 
acquired: They had imbibed ſome moiſture, 
and were a little ſwoln. The ſame ſeeds i in- 
dcloſed alſo in tubes, and left in the ſtomach 
two and even three nn Ont no greater 
change. 

iv. Several times, anne after having 
forced the tubes full of grains into the ſto. 
mach, I introduced ſome of the fame grains 
looſe. The latter were broken down in a 
few hours, but the former remained entire. 

v. The food taken ſpontaneouſſy by theſe 
birds does not paſs immediately into the ſto- 
mach, but ROPE for fome time in the crop, 


where 


* ” 
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Where it is macerated, and becomes ſoſter. 
Is ſuch a previous maceration neceſſary before 
it can be diſſolyed within the tubes? Thie 
circumſtance ſeemed to deſerve attention. 1 


| therefore tepeated the foregoing experiments 


with ſeeds taken from the crop af à fowl, 
after they had undergone 2 complete macera+ 
tion. Notwithſtanding this —— 
underwent no change within the tubes. 
vil. From theſe reſults it was eaſy to * 
dict, that no new appearance would occur, if 
the ſkin ſhould be taken off, as it really hap- 
pened. It is proper to add, that other grains 
treated in the ſame manner were no pere 
ſolved than thoſe before - mentioned. 
vII. The mode which I had hitherto prac 5 
tiſed of uſing tubes open at both ee ae ' ' 3 
which the gaſtrie fluid was certainly at liberty 
to enter, was that of Reanmur. But this 
fluid having no other acceſs, cannot exert its 
action on the incloſed grains ſo powerfully as 
when they are looſe in the ſtomach, as Reau- 
mur ingenuouſly confeſſes,” To obviate this 
inconvenience in ſome meaſure, I had the 
ſides of the tubes perforated with a great num- 
ber of holes. 1 had moreover recourſe to 
another expedient. -- I employed hollow glo- 
bules of braſs half an inch in diameter, and 


Pierce like a fieye, which I could open and 
B4 hut 
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violently agitated as to be driv 4 
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| ſhut at pleaſure by means-of a ferew worked | 
upon the edge of the two hemiſpheres, into 


which each globule was divifible. With 
theſe new tubes and ſpherules J repeated 


the preceding experiments, not only upon 
common fowle, but upon ducks, turkeys, 


geeſe, doves, and pigeons: and as a larger 


quantity of liquor could now find its way to 


the incloſed ſubſtances, they were more tho- 


roughly ſoaked, and had acquired a bitterer 
taſte (111); but I could never perceive the 
ſüghteſt token of ſolution, though they con- 
tinued a long time in the ſtomach. - . 
III. Theſe facts afford an irrefragable 
proof, that the trituration-of ſeeds in the ſto- 
mach of granivorous birds, is ſolely owing to 
ſtrang preſſure and repeated and violent per- 
cuſſions: effects produced by the powerful 
muſcles with which that organ is furniſhed. | 
Ix. The contents of the - ſtomach are ſo 


in at the 
open ends and through the holes of the tubes 


and ſpherules, which occaſions ſome confu- 


ſion. Hence I have frequently found it of 


| ſervice ty introduce theſe. receivers when the 


ſtomach was empty, and to keep the animal 
faſting duri : 


nent 


cannot forbear relating 


1 
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x. The violent action of the ſides upon the 
contents of the ſtomach renders another pre- 
caution highly neceſſary. The thickneſs of 
the tubes and ſpherules ſhould be conſider- 
able, otherwiſe the obſerver, when he takes 
them out of the ſtomach, will find them bro- 
ken, cruſhed, or diſtorted in a moſt fingular 
manner, if they have been long retained. 
Reaumur mentions ſeveral accidents of this 
ſort (a); and I have ſeen inſtances without 
number of ſuch contufions, one of which I 
here. Having found 
that the tin tubes which I uſed for common 
fowls were incapable of reſiſting the force of 
the ſtomach of turkeys, and not happening 
at that time to be -provided with any tin foil 
of greater thickneſs, I tried to ſtrengthen them 
by ſoldering to the ends two circular plates 
of the ſame metal, perforated qnly with a few 
holes for the admiſſion of the gaſtric fluid. 
But this contrivance was ineffectual; for after 
the tubes had been twenty hours in the ſto- 
mach of a turkey, the circular plates were 
driven in, and ſome of the tubes were broken, 


ſome compreſſed, and ſome in the 
n WIE manner. 


(a) In te Memoi gpl abe. 
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-X1:>1:ithen: tried the following means of 
preventing this inconvenience. Having per- 
forated the circular laminæ in the center, I 


paſſed an iron wire through the holes, and 


bound it tight round the outſide of the tubes 


and twiſted the two ends together. And now 


though the ſoldering ſhould be deſtroyed, yet 


this contrivance would prevent the circular 


laminæ from receding from the ends of the 


tube, unleſs the wire which paſſed through 


them ſhould be broken. I prepared four 
tubes in this manner, and gave them to a tur- 


key ſix months old. After they had remained 
a Go day in the ſtomach, I killed the ani» 

z and was exceedingly ſurprized to find 
— tubes, in ſpite of my expedient, were 
very much damaged. All the iron wires were 
broken, two where they were twiſted, and the 
two others at their entrance into the tubes; 


the laminæ, ſo far from remaining ſoldered to 


the tubes, were found amongſt the food; they 
were not flat as at firſt, but ſome were bent 


ſo as to form an angle, ſome curved, and in 


others, one part was preſſed cloſe to the other, 
The tubes had ſuſtained equal injury; two 
of them were flattened as if they had been 
ſtruck by an hammer, the third was moulded 


into the ſhape of a gutter, the ſoldering of the 


fourth was deſtroyed,” and it was made as flat 
as a wafer. | 7 xi. Theſe 


* 
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*11. Theſe phænomena will not ſo much 


C2 curprize thoſe who have learned from Redi (a). 
hy and Magalotti (5), how ducks, fowls, and = 


pigeons reduce to powder hollow globules of 
plaſs in a very ſhort ſpace of time, and even 
ſolid ones in a few weeks. I have already 
obſerved, that I repeated theſe experiments 
with the greateſt ſucceſs (c). Some ſpherules 
of glaſs blown by the lamp, and ſo thick that 
hey would ſeldom break when thrown upon 
he ground, were commonly reduced to ſmall 


ro fragments, after remaining three hours in the 
ed ſtomach of a hen or a capon; the fragments 
us gwere not ſharp as when they are broken by 
nd the efforts of the hand, but as. obtuſe as if 


heir edges and points had been abraded by a 
grinding-ſtone. The longer the ſpherules 
ontinued in the ſtomach, the more minutely 
were they triturated ; fo that in a few hours 
they were reduced to a maſs of particles, not 
larger than grains of ſand. Moreover the ra- 
pidity of this proceſs appears in ſome meaſure 
proportional to the fize of the animal. A 


wood-pigeon generally breaks them leſs 
we Pee than a W a chicken than a 
den 


(a) Eſperienze i intorno a coſe all. 
(5) Saggio di naturali eſperienze, 
e) In the lnbsüef es. 2 


a 


£S 


to deny facts, however particularly deſcribed 
and though related by perſons of the higheſ 


eafſy to omit ſome one or other of the man 


12 Dr6SERTATION, 1. 
capon, but a gooſe the ſooneſt of all. Ther rea Neo 
fon is plain, ſince the anger ſpecies have an- 
thicker and more powerful ſtomachs. 

xIII. From theſe and other facts which 
ſhall adduce hereafter, we may collect ho 
much the celebrated Pozzi, formerly Pro 
feſſor at Bologna, was miſtaken, when he con 
ſidered the obſervations (a) of the Florentine 
Academicians, and of Redi on the power offre 
certain animals to reduce globules of glaſs ti 
pieces as falſe, becauſe he failed in his at 
tempts to repeat their experiments on pigeons 
Loet me here be allowed to remark that it ii 
the cuſtom of certain dabblers in philoſoph 


authority, merely becauſe their own endes. 
vours fail of ſucceſs. But they do not reflect 
that this is acting in direct oppoſition to the 
principles of ſound logic, by which we an 
taught that a thouſand negative facts cannot 
deſtroy a ſingle poſitive fact, ſince it is ſo ver 


circumſtances requiſite to the ſucceſs of an ex NW. 
periment. The Bolognian Phyſician has falWev 
len into this error; inſtead of fo raſhly infer-W pi: 


ing from his own obſervation the falſity of the ſw 


(a) In his ſhort cp ſlay printed at Bologna bi - 
LIlius a Volpe, tet 


8 | _ _ contrar} 


* 


1 0% £ | af 


nta event, he ought to have multiplied 
and varied his experiments; and if he had 
done this with proper 8 he would 
have confirmed, inſtead of contradicting the 
relation of the Florentine philoſophers. We 
muſt ſuppoſe, that the ſtomachs of his pi- 
don. I geons were too weak and flaceid to abrade 4 
tindMand break ſubſtances of ſuch hardneſs as glaſs, 
r -offrom their being either in an unhealthy ſtate, 
or too young; for in theſe caſes they are by 
at. Ino means capable of producing: ſuch effects, 
| as I have found from actual experience. 

x1v. My celebrated countryman Valliſneri, 
in his judicious anatomy of the oftrich, ſuppoſes 
that the hardeſt ſubſtances, ſuch as ſtones, 
wood, glaſs, and even iron. itſelf, are reduced 
to pieces in the ſtomach of this enormous 
bird by a ſolvent; he alſo inclines to think, 
that glaſs is attacked and broken by ſuch a 
liquor, which he imagines to exiſt in the ſto- 
machs of fowls, without the concurrence of 
muſcular action. But the hypotheſis of Val- 
liſneri is evidently groundleſs; for: ſeeds, as 
we have ſeen above, remain unaltered when- 
ever they are defended by tubes. And when | 
pigeons, fowls, or turkeys,” are forced to 
ſwallow ſeveral balls of glaſs at once, ſome 
incloſed in tubes, and others looſe; the lat- 
ter are reduced to ſmall fragments as uſual, 

| while 


rea 


_ gaſtric muſcles are the ſole cauſe of this ef- 
fect, will appear ſtill more evidently: from 
facts to be related in the ſequel (Xv). 


niſhed with gizzards; the ſmooth and blunt 


R 
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while the former remain entire. That thel 


xv. Before I proceed farther in the recital 
of experiments immediately relating to digeſ- 
tion, it may be proper to mention ſome other 
phænomena analogous to thoſe juſt deſcribed, 
They may help to convey more diſtinct noti- 
ons concerning this function in animals fur. 


ſubſtances hitherto employed, could not. injure 
the ſtomach). It was therefore an object o 
curioſity to enquire what would happen when 
\ ſharp bodies, were introduced. It is well 
known how readily broken glaſs will lacerateWtw 
fleſh. I therefore gave a cock ſeveral, frag- ga 
ments of a broken pane, each about the ſize m. 
of a pea they wert wrapped up in paper, to 
prevent the œſophagus from being torn as they 
paſſed through it. I was well aſſured that 
this cover would be immediately deſtroyed on 
its entrance into the ſtomach, and leave the ſp 
glaſs at liberty to act with its points andi th 


edges. The animal was killed in twenty-Weſ 


four hours, and the glaſs was found in theWa 1 
ſtomach; but on this, as well as former oc-¶ w: 
caſions, the angles were fo far obliterated nc 
that ua putting ſome of the fragments a 80 
nc 


vrb$bi+iffon's 


the palm of one hand, and rubbing them for- 
cibly on the back of the other, I did not re- 
ceive the leaſt hurt. Upon weighing the 5 
glaſs, it appeared to have loſt twenty-four 
grains; nor was it difficult to diſcover What 
el was become of the miſſing particles, for the 
her ndes of the ſtomach, when viewed attentively 
glittered with innumerable 'vitreous points. 
On the contrary, ſome broken bits of glaſs, — 
that were incloſed in two tubes, of hieß | 
one was given to a hen, and tlie other to à 
turkey, and left twenty-four ! hours in the ftol _ 
mach, Were not- at all abraded at thei points 
or edges. . RT 1H n 
' xv1. Similar p ieces of gute, W ain 3 
two days in the 7 of a wood pigeon , 
gave me an opportunity of obſerving other re= 
fine markable fractures and abraſions. The men 
to ton of this bird brings to my mind a fact re.. 
theyWlating to the preſent ſubject. T gave a Wood. 
ut pigeon an unpoliſhed twelve-ſided: garnet, 
d on of the fize of a nut, with the intention a : 
ſpeCting t the ſtomach à few hours afterwards} 
and the bird was confined in a cage, but made its 
„ eſcape by ſome accident, and mixing amon 
a dunbes of others kept in another place,” 
was not able to diſtinguiſh it; : fo that it did 
ws not fall into my hands for 4 mohth. The 
J 1 garnet, which bd rettiathed all this time - 
the © 
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the ſtomach, filled almoſt its 5 capacity; 
a circumſtance which a little ſurprized me, 
fince it had taken its food, and been nouriſhed 
very well. But I was ſtill more ſurprized at 
finding the an gles of this hard Kone blunged 
in ſome places. 

XII. But the reader KI" WEE be, eager to 
lam what injury the ſtomach received from 
the violent agitation: thoſe ſharp bodies muſt 
have undergone during the abraſion of their 
moſt. pointed parts. To fatisfy my own cu- 
Tioſity; as well as that of others, I opened the 
cock. and the two Wood-pigeons (XV, XVI), 
and examined the internal coat of the ſtomach 
with the cloſeſt attention, after having waſhed 
away. the contents. I moreover diſſected it 


5 away from the nervous coat; this Was eaſily 


effected: and 1 could now. examine it 1 


| greater advantage, but notwithſtaudi 


my pains, found it perfectly entire, No 75 
ceration, no diviſion, not the ſmalleſt jagged 
appearance; it was in every reſpect like ſto- 
machs that had not afforded reception to any 
unuſual ſubſtance. Only the coat of that 
ſtomach which had retained the large garnet 
for a month, was about three times as thick 

as it commonly is. 
XVIII. Finding that theſe "EF ſuſtained 
ther * dae } ſubjected, them 
| e 
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DISSERTATION 13 1 
to two: others far more dangerous. Tres 
ſtrong needles were firmly fixed in a ball of 
lead, in ſuch a manner that the points pro- 
jected about a quarter of an inch from the 
ſurface, Thus armed, it was covered with 
a caſe of paper, and forced down the throat 
of a turkey. The bird retained it for a day 
and half without ſhewing the leaſt ſymptom 
of uneaſineſs. Why the ſtomach. ſhould 
have received no injury from ſo horrid an in- * 
ſtrument, I cannot explain: but the points 
of the twelve needles were broken off cloſe 
to the ſurface of the ball, except two or three 
of which the ſtumps projected a little higher. 
The ball had not loſt its general ſhape, but 
vas marked with ſeveral indentations, that 
certainly were not upon it at firſt. Two of 


to 
the points of the needles were found amon 
a. Ihe food, the other ten I could not diſcover 


ither in the ſtomach or the long tract of the 
nteſtines; and therefore concluded that they 
ad paſſed out at the vent. 


n 

5 xix. The ſecond experiment, Rill more 
net ruel, conſiſted in fixing twelve ſmall lan- 
ck Nets, with very ſharp points and edges, in a 


imilar ball of lead. They were ſuch as 1 
ſe for the diſſection of ſmall animals. The 
dall was given to a turkey cock, and left 
ighteen hours in the en; at the expi- 

Vor: I. > =" 08 ration 
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and mixed with the excrements ; the other 


voided at the vefit. The ſtomach was as 


5 ſed before thoſe ſubſtances begin to be acted 


© ſhorter, I found that theſe ſharp bodies begin 
to be broken and lofe their ſhape in about two 
hours. This at leaſt happened in two indi- 
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were broken within that ſpace; the reſt we 


times very much injured. ' I obliged tw. 
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ration of which time it was o opened, but nos 
thing appeared but the naked ball, the twelve 
lancets having been broken to pieces; I diſ- 
covered three in the large inteſtines, pointleſs 


nine were miſling,. and had probably been 


ſound and entire as that which had received e 
the needles dro 
xx. Of two pots; one ſuſtained he's ex- he 
periment with the needles, and the other that lo 
with the lancets, equally well. My next 3 


wiſh was to know how much time had elap- ra: 


upon. By repeated experiments on turkeys 
that were killed after intervals fuceeſfiveh 


viduals of that ſpecies: in one four of thehritu 
lancets, and in the other, three of the needles 


blunted, but continued firm in the balls. ut 

xxl. Let it not however be ſuppoſed, that 
the ſtomach in this claſs of birds is altogetheſece: 
invulnerable. In pullets it certainly 1 is ſome ot 


pullets to ſwallow ſome pins without heads 
One was Killed in eight, and the other ii 
thirty unit 
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force with Thich digeſtion in poultry is effec- 
ted, and an attempt was made to remove it in 
the following ingenious manner. It had been 
long known, that fowls, and other birds 0 


* 


3 


ſerve as a ſhield to the muſcles. Hence i 


forced into the ſtomach is the immediate ef 


perform the office of teeth (a); and Reaum 
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XXIII. This objection was immediate) 
ſtarted, upon the diſcovery of the wonderful 


the ſame claſs, have always a ſmaller or large 
ſupply of little pebbles in their ſtomachs. It 
was therefore conceived, that theſe pebble 


follows, that the comminution of bodie 


fect of the pebbles, and only the mediate et 
fect of muſcular. action. Accordingly, th. 


Academicians of Cimento have obſerved, tha : 
thoſe ducks and fowls that have 'moſt | ſtoneMbri 
in their ſtomachs, ſooneſt reduce ſpherules Me 


glaſs to powder. Redi thinks, that the, ſtone 


ſuppoſes them neceſſary to digeſtion (3). 
xxIv. In the courſe of my numerous ob 
ſervations I can fafely aſſert, that I neve 
opened the ſtomach of a pigeon, turtle-dove 
dove,  partridge, fowl, turkey, gooſe, & 
without finding ſome ſmall ſtones in it. 
have alſo found what is remarked by Rea 
mur, that the ſize of the ſtones is apparent 
proportional to the ſize of the bird. Thi 
are * of a roundiſh ſhape, whe Ne 


. + fa) L. c. 1 (5) Mem. cit. | 
| 1 5 e | the 
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they acquire it from friction within the 
cavity of the ſtomach, or have it before they 
are ſwallowed. They are commonly bits of 
quartz, ſometimes mixed with fragments of 
calcareous ſtones. In the ſtomach of a turkey 
hen 1 have counted above 200, and above 1000: . 
in that of a gooſe. Their exiſtence is there- - 
fore indubitable. But is it equally certain; 
that they are the immediate inſtruments of tri- 
turation? He who is unprejudiced in favour ' 
of any theory muſt een, perceive, that 
his is a mere hypotheſis, nyenjent indeed 
and plauſible, but requiring to be confirmed 
by experiment. | 
xxv. To this teſt 1 3 3 40 8 
bring it, and would willingly hope that I have 

Necided the queſtion. According to the ob- 
ervation of the Academicians, thoſe. birds 
that have maſt ſtones in the ſtomach, ſooneſt 


aſy than to repeat the experiment. This I did 
pon ducks and fowls, the two ſpecies men- 
tioned by thoſe learned writers, ſometimes 
pbliging them to ſwallow globules of glaſs, 
ometimes thin tubes of tin, and at others 
eeds defended by a ſtronger cover, ſuch as 
uts of a moderate ſize. It was neceſſary that 
l circumſtances ſhould be alike, that the 
d dg nd be of the ſame ſpecies and A888, 
C ; e 
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riturate hard ſubſtances. Nothing was more 
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times happened, but at others the event wat 
| different, Wherefore not being able to aſcer 
. tain the object of my enquiry by theſe expe; 


% 


_ and, of equal vigour, &e. Not to weary the 


W with too minute 4 detail, I ſhall only I 
mention the reſults. In a hen and two ducks, 1 
not abundantly ſupplied with pebbles, the in- 
jury ſuſtained by the ſubſtances, was not ſal ® 
great as in three "hes like fowls more amply n 
provided with them. But in four hens the 
effect produced was exactly the ſame, as far az © 
I could judge, though the ſtomachs of three al 
were leſs copioufly furniſhed than that of the al 
fourth. be 


XXVI. Having collected a large quantity of 
"ſtones from the diſſection of many gizzards, 
1 thought they might be uſeful in the preſeni 
inquiry; I therefore gave a certain number 
to ſome fowls and ducks, while others were 
left with thoſe which they had ſwallowed 
13 The former, according to the 
abſervation of the Florentine Academicians, 
ought to have broken down hard ſubſtance 
ſooner than the latter. And ſo indeed it ſome⸗ 


riments, I had receurſe to other means q 
ſolving the problem. 


XXVII. The moſt deciſive mode of deter 


mining the uſe of ſtones in digeſtion, evi 0 
le was to take them away altogether o 
5 eithe rob 


/ 


* DI88BRTATION, I; 3 
he WY either by expelling thoſe already ſwallowed, 
1. 2" by preventing the admiſſion of any at all. 
To evacuate thoſe already accumulated, it 

was neceflary to confine the birds in cages 


where 70 could not find freſh ones, and it 
ply might be hoped, that the old enes would be 
the gradually yoided with the excrements, Ac- 
ag cordingly, ſeveral fowls, turkeys, pigeons, 


and ducks were confined ſeparately, and thar 
all ſuſpicior of their picking up pebbles might 
be remoyed, the cages were raiſed to ſuch an 
height that they could not reach the floor 
with their heaks, The bottoms were made 
of oſiers placed at a diſtance fram each other, 
in order that if the ſtones ſhould paſs out with 
vere the excrement they might not remain in the 
ved cage, and be fwallowed again, but fall to the 
ground. I'fed them myſelf the whole time, 
taking caxg that the food, conſiſting of corn, 
yetches, and maize, ſhould be free from all 
foreign matter fo: that I was certain not a 


ſwallowed hy them, 


ecived ſame ftones among the excrement, 
and they continued to be voided during the 
whole time of confinement; Two days be- 
fore the end of the 3 n they were 
io * Killed, I forced ſome to ſwallow tubes. 
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of tin, others glaſs globules, others balls of 


dles and lancets (xvIII, XIX, xx.) I like- 


the end in view, yet I gained conſiderable in- 
formation on the ſubject. Not a ſingle ſto- 


lead, ſome naked and ſome armed with nee- 


wiſe gave them ſome grains of wheat, but 
did not allow them to undergo the natural 
proceſs of maceration in the crop. On the 
zoth day every ſtomach was carefully examin- 
ed, and though I did not completely attain 


mach indeed was free from ſtones, but they 
were few in number, in ſome inſtances not 
amounting to above four or five, and thoſe 
very ſmall. The contuſions, however, on 
the tin tubes, the indentations on the naked 
balls, the fracture of the needles and lancets, 
the trituration of the grain had alike taken 
place in every ſtomach ; nor did it appear, 
that the diminytion of the quantity of ſtones 
at all contributed to diminiſh the alteration 
of the ſeveral ſubſtances, or to occaſion any 
injury to the organ that contained them. And 
Jeſt it ſhould be objected, that theſe hard bo- 
dies themſelves performed the office of peb- 
- bles by rubbing violently againſt each other 
in conſequence. of the action of | the. gaſtric 
muſcles (an abjection manifeſtly trivial) I had 
taken care that each bird ſhould not have 
more than one tin tube, or one glaſs globule, 


Ke. 


8 
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| Theſe ſolitary ſubſtances were juſt as 
are bruiſed ' or ee as when many 
wer e put into one ſtomach; and that viſas 

remained as free from i injury. . | 


prove, that trituration does not depend on 
the ſtones ſwallewed by the birds in queſtion, 
but upon the ſtrength and action of the gaſ- 
tric muſcles, I yet wiſhed, by obſerving what 


to- happens in ſtomachs that have not received 
ey any. ſtones, for proofs ſtill mere deciſive. The 
not judicious reader will perceive at once, that 
ole to accompliſh my purpoſe, it was neceſſary 
on to procure young neſtlings that had never 
ed been abroad in queſt of food. Accordingly, 
sts, I procured ſome wood-pigeons, yet unfledged, 
ken ¶ were brought me; but I was diſappointed in 


my expectations, for even their tender ſto- 
machs were not free from pebbles, which 


tion doubtleſs were mixed with the food carried 
any to them by their parents. Three of theſe 
And young birds were facrificed to my curioſity. 
bo- The ſtomach of. the firſt contained eight 
eb ſtones, of the ſecond eleven, of the third 
ther fifteen; together they weighed thirty-twa 
ſtric Wi grains, and confiſted chiefly of quartz. 


had xxx. As theſe experiments did not anſwer | 

navel my purpoſe, it was neceſſary to take up the _ 
ule, Ry at an earlier Period, and make uſe of 
&. Footy : | ; ſtill 


xxIx. Though theſe facts abundantly = 
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ſtill younger neſtlings; nay, for greater ger 
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could not contain ſtones of any kind. I was 


introduced with the food ; care was taken that 


of theſe ſubſtances. In two days afterwards 
they were killed, when not one of the ſto- 
machs contained a ſingle pebble, and yet the 


a of the ſtomach. 


a fingle ſpecies.” With the fame view I ſet 
under a turky-hen ſeveral. 


own, and ſame from a common hen. When 


tainty ſuch as were juſt quitting the egg, and 
therefore could not haye received food from 
their parents. The ſtamach, it 1s obvious, 


therefore at the pains of keeping ſeveral neſt- 
lings in a warm place, while they remained 
unfledged, and feeding them till they were 
able to peck. They were then confined. in 4 
cage, and ſupplied at firſt with yetches ſoaked} 
in warm water, and afterwards jn a dry and 
hard ſtate, In a month after they had hegun 
to peck, hard bodies, ſuch as tin tubes, glaſs 
globules, and fragments of broken glaſs were 


each wood-piggon ſhould. ſwallow only one 


mn, + ney yy ty ot: ed: ey 


tubes were bruiſed and flattened, and the 
ſpherules and bits of glaſs blunted and bro- 
ken: this happened alike to each body, nor 
did the ſmalleſt laceration, appear 9 the coats 


K eier © 


XXX1. I did not gonfine my . ta 


ſome her 


-- aids at 90 had — 


180 chickens aer mae 1 charge of 
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them myſelf, and employed the ſame precau- 
tions as with the wood-pigeons (xxx). They 
were confined for fifty-fiye days in ſeparate 
cages, and their food ęonſiſted of various forts 
of grain. - At laſt I forced them to ſwallow 
the hard indigeſtible ſubſtances fo often men- 
tioned. Upon examination, the ſtomachs 
appeared to be free from ſtones, yet che frag- 
ments and ſpherules of glaſs, 2 the tin 
tubes, were not on this account either the 
leſs: or the more bruiſed or broken. Hence 
then we haye at length a geciſion of the fa- 
mous queſtion concerning the uſe of theſe 

pebbles, ſo long agitated by authors. It ap- 
pears, that they are not at all neceſſary to the 
trituration of the firmeſt food, or the hardeſt 
foreign ſubſtance, which is contrary to the 
opinion of ſo many anatomiſts and phyſiolo- 


giſts, as well ancient ag modern; I will not, 


however, aſſert, that when put in motion by 
the gaſtrie muſcles, they are incapable of . 
Producing any * on e contents of the 

ſtcomach. 
xXXII. But for what aki are ow 54 
ſigned? If they are not neceffary to the tritu- 
ration of thę food, are we to ſuppoſe that 7 
eontribute in any other way to digeſtion? Do 
they create a keener appetite, or maintain a 
better ſtate of health, as ſome. conceive ? _ 
ELIE hots 8 they 
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they ſonud in che ſtomach' becauſe they are 
caſually mixed with the food, and as it were 
concealed by it; or, becauſe they are ſwallowed 
uy choice, and even ſought after? © » 
The firſt queſtions are already anGreved; 
or rather precluded, fince we have found; 
that birds unprovided with pebbles take their 
food, are nouriſhed and grow juſt as well, 
and are as briſk and lively as others abound- 
ing with them; an obfcrvation I have made 
with ſatisfaction upon young pigeons, tur- 
„ kies, and chickens reared in the manner de- 
ſeribed above (xxx, xxx1). 
xxxiII. The laſt queſtion will by readily 
ſolved, if grown up chickens take their food 
in the fame way as young ones; for theſe 
ſwallow every thing that comes in their way. 
I have often ſcattered amongſt them various 
ſubſtances unfit for their nouriſhment, ſuch 
as pebbles, bits of brick, chalk, or other, 
rubbiſh, which they pecked with eagerneſs; 
whether their ſtomach was full or empty. 
One day I threw among ſome chickens a large 
quantity of the little | fiſh, termed Lice by 
Conchologiſts, which they devoured till their 
crop was full, juſt as if it had been the moſt 
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N. agreeable food. If they retain the ſame diſ- 


meg 


poſition when full grown, we may reaſonably 0 
e that the anette of pebbles is 
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leſs the effect of choice than ſtupidity; 5 as the 
oſtrich, according to Valliſneri and Buffon, 
devours without diſtinction whatever comes 
in its way, ſticks, and ſtones, and cords, and 
glaſs, and metals, &c. ſuch is its: dulneſs, 
and ſo obtuſe its organ of taſte (a). But 
when fowls are grown to their full ſize, and 
when their natural inſtinct, which lay dor- 
mant while they were young, comes to be 
unfolded, change their manners in this as 
well as many other reſpects. A capon con- 
fined in a cage by Redi, died of hunger 
ſooner than it _ ſwallow. pebbles. offered 
to it in place of food (5). With me alſo three | 
hens anda turkey, kept confined, died in the 
courſe of a few days, when inſtead of giving 
them food, I ſcattered: before them a quan- 
After their death, 1 
found that, the number of the ſtones was the 
fame, though they would appeaf t to be of the 
moſt proper kind, having been taken from the 
ſtomachs of 'other individuals belonging. to 
the ſame ſpecies. When pebbles are mixed 
with the food, I have obſerved, that poultry 
eſpecially when hungry, pick them up and. 
ſwallow them. 1 ſhould then incline to be- 


- (a) Buffon Hiſt. des Oiſeaux. T. 2. Ed. in 12. Ve. 
op. in fol. T. 1. | 


() Degli Anim. N l Anim. viventi. . 
lieve, 
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_ quently Happen to be mixed with their food. 


1 not the cauſe of trituration of the food 
and other ſubſtances, we muſt conclude, that 


tric muſcles, which, as it is well known; are 


pact layers, and muſt, therefore, when ſet 
in motion, act with great force. To be more 
fully ſatisfed of this, let the ſtomach of 2 


dog, ſheep, or a man be compared with the 
ſhall then perceive the enormous differencs 


and the thin one of the other. 


vous coat, it ſoon becomes dry and very 


rally contain a quantity of ſmall ftones ; not 
becauſe they are ſought for and ſelected by de- 
fign, as many ſuppoſe, but becauſe they fre- 


xxxiv: Having ſhewn that the pebbles 


it is the ſole and immediate effect of the gaſ- 


very ſtrong, and ebmpoſed of firm and com- 


gizzard of a duck, turkey, or gooſe; we 
between the thick muſcular coat of the a 


XXxv. The internal coat, or that which 
immediately lines the cavity of the ſtomach, 
deſerves particular attention. In many ani- 
mals, and in man himſelf, it is ſoft and 
villous; but in-gallinaceous birds it is hard 
and cartilaginous. When ſeparated from 
the next, which anatomiſts call the ner- 


hard. In turkies and geeſe, in which it is 
thicker and Oe than in common fowls, 


J have 


F 


it upon a table, have drawn along it lancets, 


out any perceptible injury to it. If indeed 1 
preſſed with eonfiderable force; thoſe parts 
dver which the keen bodies paſſed, ele 


| hered to the other coats. 


n- Nuite different manner when under the di- 
ſet rection of the hand, than when ſet in mo- 
ore {tion by the gaſtric muſcles, and when the 


internal coat is not extended but forms a ca- 
ity, as it does when the ſtomach is entire: 


we therefore wiſhed to know what happens to 
ice ſubſtances incloſed in the ſtomach ſeparated | 


he palms of both hands, and agitated in va- 
rious directions. The ſtomach of a turkey 


ni- chem out through the pylorus, and then a 
and large quantity of ſharp pieces of glaſs were 
ard introduced, which were kept in motion for 


quarter of an hour by preſſure and percuſ- 
ſion on the outſide of the ſtomach. I was 
in hopes, that I ſhould thus, in ſome mea- 


wis, BY Oy altogether | ineffectual; for the 


1ave | internal | 


D res fs 3t 
I have often diſſected it away; and f. preaditis 


needles, bits of glaſs, and fuch ſharp ſub- . 
ſtances as are triturated in the ſtomach with-- 


diſunited, whether it was n al or vhs ew 


xxxvi. But theſe ſubſtances may 460 in a 


from the animal, and preſſed externally with 


en was firſt cleared of its contents by forcing 


ſure, imitate the natural motion. Nor was 
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internal coat was only perforated. with two 
little holes, ſuch as the, point of a needle 
would have made, and yet part of the glaſs 
was reduced to powder, and part had loſt its, 
ſharp edges. Different effects then are. pro- 

- duced, when this coat is ſubmitted- to ex-. 
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=_ periment after it has been removed from its 
| iq natural ſituation, and when it adheres to the; 
1 others. Nevertheleſs I am willing to allow, 
. that how it ſhould be capable of blunting and. 
8 | breaking the keeneſt bodies without ſuſtain- t. 


ning any injury itſelf, ſtill continues a matter: 
„ 8 of great ſurprize. i. 
17 XxxxviI. But if the infide of the 3 be 
ES certainly agitated ſo violently during the tri. 
=. turation of the food, will not the motion be 
1 perceptible on the outſide? Reaumur, indu- 
M ced probably by this reflection, laid open the u 
Wl abdomen of ſome of the fowls in queſtion, Na 
1 and watched the ſtomach, but could not per- 
Wl ceive what he perhaps imagined took place. 
i They . ſeemed perfectly at reſt, except: 
i the gizzard of a capon, which contracted andiiiſis 
Wo dilated alternately ; he moreover ſaw certain 1 
fi | fleſhy cords moving in an undulating, direc- f 
tion, but very ſlowly and n . n 


= vhs: cit. 


xxxviII. 1 


Wo 
dle 
aſs 
ite 
ro- 
EX = 
its 
the 
OW, 
and 
un- 
tter 


n two turkey cocks. Upon preſſing the 
omach forcibly with my hand, I felt a flight 


ng, but was ſoon aware, that this was owing 
only to the beating of numerous little ar- 
eries, which run upon the ſurface of the 
iſcus. When a perforation is made in the 


trong preſſure is felt at the time of its con- 
raction. I made this experiment upon the 


I be 

tri⸗ 
n be 
idu- 
the 


e ſlighteſt compreſſion- PI 
Conceiving that the nech vaſt * 


ances filling its cavity, I introduced ſome 


tion, Nad been kept faſting for a day. During the 
per: ¶ hole time I watched it attentively, through 
lace. n opening made in the abdomen; when. it 
cept ad received only a few nuts it ſhewed no 
| anden of motion, but when it was nearly full 


rtain f ſwelled violently, and then collapſed again 
irec-· f a ſudden. Theſe alternations were ſome- 
mes general, and at others confined to a 
arrow ſpace; they did not continue ten 
inutes, probably becauſe the aperture of 
e abdomen was bringing on + the death of 
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xXxXVIII. I have perceived fimilar motions 
pulſation that produced a ſenſatiop of. creepy 
zeart of a living animal, and a finger intro- 
luced' through it, it is well known that 
1zzard of a duck, but was not ſenfible of 


s principal action when it is irritated by ſub- 


uts into the gizzard of a turkey hen, that 
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face. This diſtinct view of the motions of 


of the animal when the abdomen is laid 


the gaftric muſcles, before it can be broken 


on this action, and that ſimple trituration 


— 


che animal. The nuts were unbroken, fs 
evident contuſions appeared upon their ſur- 


me ſtomach J aſcribe to unuſual good for- 
tune, ſince, with the exception of only one 
other turkey, the ſtomachs of many birds of 
the ſame claſs remained at perfect reſt, after 
they had been filled in the fame manner. If 
however we conſider the very morbid ſtate 


open, we ſhall not be en vo 4 wee at this 
phznomenon. . 

xxxix. The various acts related in the 
preceding paragraphs irrefragably prove, that 
the food of ducks, fowls, geeſe,” partridges, 
c. muſt undergo the mechanical action 0 


down; and reduced to an impalpable pulp. 
But are we to ſuppoſe, that digeſtion depend 


converts the aliment into that pultaceou 
maſs denominated Chyme? Or rather, that 
this maſs is generated by means of juices 
either prepared or collected in the ſtomach; 
and that trituration is a co-operating, but 
not the immediate cauſe of digeſtion ? I ima- 
gined that the tubes and ſpherules, which 
had already afforded me ſo much information 
would not now be without their uſe. If the 
ay LY gaſtri 
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ut gaſtric juices convert into chyme the food 
r- WW which trituration has prepared for digeſtion, 
of let ſome food ſo prepared be incloſed in the 
tubes and ſpherules, and let us ſee whether 
it will be diſſolved according to this hypo- 
theſis; for then it muſt be thoroughly ſoaked 
in thoſe juices. I accordingly filled a tube 
and ſph cr with crumb of wheaten bread 
aſticated,, and introduced both into the 
pizzard of hen. In three and twenty hours 
they were taken out, when the bread was 
uch diminiſhed: in quantity, eſpecially at 


the ends of the tube, where it was alſo ſofter 


that han at firſt, and had acquired a bitter taſte, 
ges ET he ſame tube and ſpherule were forced into 
ehe gizzard of another hen, where they re- 
kenfWnained fourteen hours; after which there 


as no appearance of bread in either. 

xL. I repeated this experiment upon a 
hird hen, with bread of maize inſtead of | 
heat; the tube and ſphere were emptied in 
day and half. As there was here no tritu- 
ation nor any other power, except the action 
df the gaſtric fluid, it ſeemed reaſonable to 
onclude, that this fluid had diſſolved and 
onverted the bread into chyme, and fo 
Enabled it to paſs through the holes in the 
eceivers. A doubt however ſuggeſted itſelf, 
nnd 155 me in ſuſpenſe; * r EE, 
D 2 the 
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the tranſmutation of the bread into chyme, 
the gaſtric fluid by merely diluting it, like 
water, might render it capable of 1 out 
of the tubes and ſpherules. 
XII. A ſubſtance not ſoluble by fil 
maceration, and at the ſame time ſofter than 
grain, upon which the gaſtric juice dchave no 
action (111, IV, v, VI, vII.), was wantiyp 
to clear up the doubt. Fleſh ſeemed to cor: 
refpond to this defcription. Fleſh is digeſtel 
by many birds with gizzards, which for the 
moſt part are both frugivorous and grani 
vorous; I therefore filled four tubes with 
veal (a) bruiſed very ſmall in order to ſupp! 
a the want of trituration, and forced them intd 

\ the ſtomach ofa hen. They were taken ou 
in twenty-four hours, and the fleſh was in the 
following ſtate: In the tube that came firl 
to my hands it did not amount to above one 
5 | twentieth of its original bulk, in two other 
it had- ſuffered nearly the ſame diminution 

= the only difference appeared in the fourth 
0 which was not open at both extremities lik 
the other three, but cloſed at 'one end with 
„ circular plate of iron. The fleſh contiguou 
8 | to the-plate preſerved its red colour and na 
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. conſiſtence, and. did not ſeem at all 


T waſted; but at the open end it was reduced 


to two thirds of the length of the tube, of 
which it had at firſt occupied the whole; the 
part that continued firm and red retained the 
true flavour of fleſh; at the oppoſite end it 
had entirely loſt that flavour, and the ſurface, 
to the depth of a full line, was beſides re- 
duced to a pulp, and had acquired a cineri- 
The inconſiderable reſiduums 
in the other tubes were altered i in the ſame 
manner. 
The immediate conſequences of theſe ex- 
periments are ſelf- evident. The remarkable 
diminution of the fleſh aroſe from its having 
been in great meaſure diſſolved and digeſted; 

for all phyſiologiſts agree in conſidering the 
change of colour and taſte, and the tranſmu- 
tation of the food to a pultaceous maſs in the 
ſtomach, as the characteriſtic marks of digeſ- 
tion. The three tubes, of which the fides 
were perforated and the ends open, admitted 
the gaſtric liquor at every part. Hence a 
conſiderable waſte of the fleſh in them. The 
caſe was different in the tube cloſed at one 
extremity, and nothing can be more obvious 
than the reaſon; for as the liquor could only 
enter at one end, it could only there diſſolve 
the fleſh, 


D3. XLII, This 
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__ » "xx.11,/ This experiment deciſively proves, 
| that the gaſtric liquor was the - cauſe of di, 


ſtion in the preſent inſtance; and it way 
eaſy to foreſee, that others upon the ſame claſs 
of birds would be attended with the ſame re- 
ſult. Some tubes filled with fleſh were next 
introduced into the gizgard of a very large 
turkey cock, but the lattice work at the open 
ends, though it conſiſted of iron, could ill 


withſtand the action of ſuch powerful muſ. 


cles. Upon examination ſeven hours after- 


wards, it was found ſeparated from the tubes, 


and coiled up in one maſs near the ꝓylorus, 
in the midſt of the pebbles and ſcoriæ of the 
food, ſome of which were jammed ſo tight 
in the tubes, that there was difficulty in for- 
cing them out with the pdint of a penknife. 


I could not perceive the ſmalleſt fragment of 


fleſh amongſt them, and remained in doubt 


Whether it had been i or expelled by 


theſe extraneous bodies. I reſolved to ſub- 
mit this ſpecies of bird to further experiments, 


but was obliged to abandon the tubes, and 
have recourſe to the hollow ſpherules, of 


which I have ſpoken above (vir), They 
were made thick and ſtrong, with many ſmall 
pores oyer the whole ſurface, in order to ob- 


viate two inconveniencies, the one leſt the re- 


ceivers ſhould be unable to reſiſt the violent 
Toots We. pe 


in 


ol 


ia 


— F 


impulſes of the ſtomach, the other to prevent 
the matters compreſſed and agitated by the 
action of the muſcles from entering ſo readily 
into them. Two of theſe ſpheres were given 


Ito a turkey cock eleven months old, and in 


twenty - four hours were taken out of the giz- 


zard. They contained at firſt about twenty - 


eight grains each of beef and veal bruiſed 
very ſmall. Upon opening them after the 
ſame interval as before, and weighing the 
fleſh, the beef was found to haye loſt nine, 
and the veal thirteen grains. I muſt not how- 


fully impregnated with gaſtric liquor, /and 
conſequently would have weighed till leſs if 
they had been free from it. ' The beef and 
veal, when touched with the 
ſeemed tenderer than in their natural ſtate, 
and reſembled a ſoft paſte rather than fleſh, 
They had the bitter taſte of the gaſtric juice 
with which they were impregnated, and the 
colour approached more to white than red. 
They were replaced in the ſphere, and kept 
twelve hours in the gizzard of another tur- 
key-cock, Upon a freſh examination, the 

beef weighed only eight, and the veal only 
five grains. The gaſtric fluid had therefore 
produced a new ſolution, and this proceſs 
was entirely completed after the ſpheres, into 
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ever omit to remark, that they were both 


point of a knife, 
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which the fleſh was put for the third time, 
had continued five ee in * rd rer of a 


5g quor of geeſe as well as of turkies. Eleven 
grains of beef, incloſed in a ſpherule, were 


thoſe juſt mentioned. 
| fleſh bruiſed very ſmall; this condition is not 
much promotes digeſtion. | The bruifed fleſh 


was always diſſolved in two days, but when 
entire that proceſs was not completed in four, 


reaſon of this difference is obvious. The 


ſequently ſooner complete the ſolution. 


third- turkey cock. Wot ity 
. KLTII. Fleſh is digeſted by . gaſtric li 


e diſſolved in two days i in the Ly 
one of theſe large birds. 


I will not deſctibe' three other VIP R ob- 
e one from an hen, and the two others 
from two capons; ſince, with reſpect to the 
digeſtion of the fleſn, n are e like 


All - theſe experiments were made with 


indeed indiſpenſably requiſite, but it ver) 


and ſometimes not even in five days. The 


more fleſh is bruiſed; the larger ſurface doe: 
it acquire; and in Proportion to the increaſe 
of ſurface, more points are expoſed to the 
action of the gaſtric liquor, which will con- 


XL IV. Before I proceed further and con- 
clude the preſent diſſertation, I muſt notice 


an experiment of Reaumur, which does not 
1 perfectly 


DISSERTATION. E 


. 
_ 


perfectly agree with thoſe juſt related. The 
greateſt part of his memoir is employed in 
ſhewing the great force of the gizzard of gal- 


li- linaceous fowls in triturating the food; in 
ven the remainder he endeavours to prove, that 
ere this viſeus contains no menſtruum of ſuffi- 
ard cient efficacy to produce ſolution. In ſup- 
port of this propoſition, beſides the argument 
ob- derived from barley continuing unaltered 
gers within the tubes, he adduces the following 
the fact, which requires to be particularly re- 
like lated. It is well known, how greedily ducks 
5 devour, and how ſoon they digeſt, fleſh. In 
with order therefore to ohtain the information he 
not wanted; Reaumur had recourſe to this bird. 
very Having provided fix tubes, four of lead, and 
fleſu two of tin, he incloſed in the former bits of 
hen veal of the ſize of a grain of barley, and in the 
four, latter ſome conſiderably larger. Theſe fix 
The tubes he gave to a duck at different times; 
The viz. a leaden one at ten, o'clock in the morn- 
docs ing, and another at eight in the evening; 
reaſe next day a third was given at fix in the morn- 
the ing, together with the two tin tubes; laſtly, 


con- Nat nine the ſame morning the animal was 
made to ſwallow the laſt leaden tube, and at 
con- ten was killed. Of the four leaden tubes, 
oticeſi one was voided the preceding day at nine in 
s not the evening; it was that which had been 


fectly 


1 
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taken at ten in the morning; the other five 
not only entire, but as firm as at firſt. Some 


of them however had loſt it. 
tubes the whole capacity was no longer filled 


. turally tender, as fleſh, or ſuch as is made fo 
by art, as grain in the form of maſticated 


remained in the gizzard, and the fleſh was 


of the pieces retained their red colour, three 
Of ſome of the 


by the fleſh; not that it had ſuffered any di- 
- minution, but becauſe it Was compreſſed by 
the ſtones and food, which had been admit- 
ted at the open ends of the tubes, From this 
experiment Reaumur infers, that no men- 
ſtruum had acted on the fleſh, ſince it was not 
either comminuted or diſſolved. And though 
he does not affirm, that in the gallinaceous 
claſs digeſtion is the effect of trituration alone, 
he yet concludes, that the gizzard contains 
no ſolvent capable of nee and di- 
geſting the aliment. 

XLv. What has been chore ata; ſhew! 
how far Reaumur's concluſion ought to be 
extended; when we ſpeak of aliment of 
hard and compact texture, ſuch as ſeeds, it 
muſt be allowed, that the gaſtric Jiquor has 
no action upon them (11; III, iv, v, VI, 
vII.) ; but when we are conſidering; food na- 


bread, it muſt then be allowed, that a perfect 
ſolution is effected by the * Juices alone 


1 
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Gul, XL, XL I, XL II, XL III.). In Reau- 
mur's experiment the fleſh remained fo ſhort 
2 time in the gizzard, that we cannot be ſur- 
prized if jt was not ſenſibly diſſolved. If we 
attend to the times at which he gave his 


tubes to the duck, and at which he killed jt, 


ye ſhall immediately perceive, that the tube 
hich continued longeſt in the gizzard, re- 
ained in it only twenty-four hours; a ſpace 
nſufficient, according to my experiments on 
owls, turkies, and geeſe (xL I, xL II, XL III.), 
or the gaſtric liquor of theſe birds to diſſolve 
any ſenſible portion of fleſh incloſed in tubes. 
ſhould however have condemned myſelf 
or a crime of omiſſion, if, to the proof dedu- 
ible from analogy, I had neglected to add 
lirect experiments on ducks, Upon two 
ducks therefore I repeated the experiment of 
he French Naturaliſt, with the following 
yariation; four tubes, each containing a bit 
of yea] equal in ſize to a barley- corn, were 
given to a duck; in two of the tubes the fleſh 
vas whole, but in the two others it had been 
previouſly cut into ſmall bits: in fourteen 
ours the gizzard was examined; the four 
ubes were found in it; the two entire pieces 
df fleſh were of their original ſize, but in- 
3 to a white colour; the ſmall bits 

Were ally about the fame ſize as at firſt, but 
were 


+ 5- 2g — 


— — py 
—_ wa 


A 

r 

N . 2 * 

> +, ER 
/ 


ND on „ ITTT ReP 
rien Go PEE; 


S „ 


— — — — 
0 Tn 8 * 2 po a+ — 
* 
— — TIRE 
c 


K&R — —— 8 
N r * 3 2 Pa 
-< Ss vat, ds ah 
— 
* —— 


were converted into a gelatinous paſte. The 
experiment was repeated upon another duck, 
which was not killed till the end of the ſe- 
=_ cond day; and now the tubes that had con- 
1 | tained the minute bits of fleſh were entirely 
empty; and in the others, only ſome flight 
Wo traces of a gelatinous concocted matter re- 
mained. If we combine theſe facts with 

' others: before related, it will appear, that in 
the gallinaceous claſs, trituration and the 
gaſtric fluid mutually aſſiſt each other. in per- 
forming the important function of digeſtion; 
the former by breaking down the aliment, acts 
as the pre- diſpoſing cauſe; the latter, whei 
it is thus prepared, penetrates into it, de- 
ſtroys the texture, diſſolves the particles, and 
diſpoſes them to be cheir natur, and ti 
become animalized. : 

. XL VI. But what is the origin of this gal 
8 tric fluid, fo uſeful in digeſtion? How is i 
"i mixed with the food? And what ſucceflive 
=_ Changes does the latter undergo from the ac- 
The ord of trituration, joined to that of the gaſtric 

liquor? Theſe important queſtions require. 
5 a ſtrict examination of the œſophagus an 
44 gizzard, as alſo of the food during its paſſag 
= through theſe parts, and continuance in them 
=_ As experiments are more .coneluſive,.. the 
5 tr greater the ſcale is, -on which ey. are con 
. | 5 an 
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duced, I conceived that the larger ſpecies, 
as geeſe, turkies, ducks, and fowls, woũld 
be the beſt ſubjects for theſe enquiries. *To 
begin then with the œſophagus of a gooſe, 
this canal at the end towards the mouth, has 
the appearance of an inflated inteſtine; it is 
above a foot long, and at its origin about an 
inch in diameter, but widens as it deſcends, 
for the ſpace of ſix inches and more, when 
it contracts like a funnel, then enlarges again, 
and this enlargement continues to the' giz- 
zard. The eſophagus is membranous, its 
ſides are ſtrong and thick; they are thickeſt 
at three inches diſtance from the ſtomach, on 
account of a fleſhy faſcia, of which I ſhall 
ſpeak below. If we look very attentively, 
we can perceive the whole œſophagus covered 
with points or elongated ſpots, which are 
moſt numerous juſt above the funnel. . The 
faſcia appears to conſiſt of a multitude of cy- 
lindrical bodies, ſomewhat larger than huſked 
millet-ſeed. Theſe bodies are ſeen through 
a fine membrane, which ſurrounds the fa- 
ſcia externally. | 
XLV11. If the eſophagus be inverted, 1 
the ſpots examined by the help of a glaſs, we 
plainly perceive that they are follicular glands. 
This likewiſe is confirmed by the appearance 
of moiſture on the ceſophagus, when they are 
preſſed. 
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dies, bigger than millet, as we before ob- 
ſerved (xL vi), are far more eaſily diſtinguiſn- 


encircles the œſophagus like a ring, is above 


conſequently very liable to be torn. When 
this is removed, the faſcia externally appears 
white and rough, on account of the number- 


. Ry bo 
. 


— — "Kc — . 


| ledge: the glands appear very diſtinctly, when 
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preſſed. But the follicular glands that appear 
through the fleſhy faſcia like cylindrical bo- 


able, becauſe far larger. This faſcia, which 


an inch in breadth, and about a line in thick- 
neſs. Great part of it is inveſted by a cover- 
ing of a deep yellow colour, very thin and 


leſs prominent papillæ, each of which has a 
palpable pore in the center. When the faſcia 
is ſtretched, and ſtill more when it is preſſed 
between the fingers, a drop of whitiſh turbid 
liquor guſhes out at each pore into the œſo- 
phagus; and it may be increaſed, by con- 
tinuing the dilatation or prefſure. The li- 
quor is denſe, ſomewhat viſcid, of a ſweetiſh, 
and at the fame time faltiſh taſte. 'To com- 
prehend immediately that the pores are the 
excretory ducts of the follicular glands lying 


below, requires very ſlight anatomical know-f 


the membrane in which the pores are in- 
ſerted, is removed. The follicles are of 2 
pale red colour, and full of a turbid liquor, 

mie 


* 


which oozes: out from the excretory ducts, 
when the ceſophagus i is kept under water. 
xXLVgIit. Below the fleſhy faſcia, the œſo- 


0 
»b- 


1h. WMphagus becomes membranous again for nearly 
ich! the breadth of three quarters of an inch, 


when it is inſerted into the gizzard. This 


ve 

k- Morgan is of the fize of the fiſt, remarkably 
er- ard, and: of an irregular elliptical figure; 
and hen opened lengthwiſe at the thinneſt part, 
en it is divided into two large muſcles, each 


dars 
er- 
as a 


ſcia ſiſts in approximating with violence, and. like 


ſſed the fides of a vice, cruſhing and breaking to 
-bid pieces all interpoſed ſubſtances: As the ner- 
ſo. WW ous coat adheres to theſe ſtrong muſcles, 


and as, however robuſt, it might be injured 
by ſuch impetuous ſhocks, nature has ſaga- 
ciouſly inveſted: it with a cartilaginous coat, 
of a ſtructure more capable of reſiſtance, 


on- 
li- 
iſh, 
OM- 

the 
ing zard. 


XLIX. In e the 8 and ſto- 


OW- 
then mach very nearly reſemble the fame parts in 
in- Wgecle. The former, however, i is more mem 


of abranous, and abounds more in follicular 5 


uor, Islands of a larger ſize, and conſequently more 


hich conſpicuous. The EXCretory duds may be 
<> 


* 
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Above an inch in thickneſs, and compoſed of 


ery compact fibres. It appears plainly, that 
he whole action of theſe great muſcles con- 


which n lifes: _— wan of the 812 0 


11. 


: crop at the fides at leaſt, if not at every part, 


to have the ſame properties as in the gooſe. 
It is viſcid, has a ſweetiſh and faltiſh taſte, 


| Pigeon, partr iuge, wood-pigeon, turtle-dove, 
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ſeen, and the liquor of the follicles r ay 
| be readily forced out by. preflure. This“ 

quor is tranſparent, and ſomewhat cid » -1ts 
taſte is rather ſweet. But the eſophagus of 
the turkey has one peculiarity not found in the 
gooſe; it is provided with a burſa or bladder, 
well known under the name of the crop or 
crau. In this ſpecies it is very large. The 


O — 


is furniſhed with follicular glands, exactly like 
the others. At the lower part of the œſo- 
phagus we alſo find the fleſhy faſcia, an inch 
in breadth, and provided with follicles much 
larger than thoſe of the crop or œſophagus, 
and in great abundance. The liquor 'ſeems 


a turbid white colour, Sib; conſiderable 
denſity... 

The gizzard, whether its form o or che na- 
ture of its coats be conſidered, is exactly like 
that of the gooſe, only weaker and ſmaller} 
in proportion to the inferior ſize. of the bird. 
I. I have obſerved all that has been re- 
lated with reſpect to the gizzard and folli- 
cular glands of the gooſe and turkey in due 
proportion in the duck, common fowl, and 
even in ſmaller birds of the ſame claſs, as the 


And 


bY 


- 
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and quail ; with this peculiarity only, that in 
the duck the œſophagus, inſtead of forming 


its a crop, has the ſame ſtructure as in the gooſe 
; of (x1 v1). I thall therefore omit a deſcription 
the of theſe parts, and proceed to conſider the 


omach in a phyfiologieal light. - 
II. In ſpeaking of this organ, I have neyer 


The nentioned either follicles or glands; for in 
art, e fowls hitherto mentioned, I could never 
Uke liſcover any. The internal coat, from its 


artilaginous nature, appears to be unfit for 
the inſertion of glandular bodies; at leaſt I 
as not able to find the ſmalleſt veſtige of 


ervous or : muſcular coats, notwithſtanding 


zoe. examined them very narrowly. Reaumur 
aſte ¶ Paving obſerved a vaſt number of ſhort white 
table Filaments between the cartilaginous and ner- 


Na- 


Uke rder to diſcharge their contents into the ſto- 
dalle hach (a2). I have found theſe filaments in 
bird ll the gallinaceous fowls I haye examined; 


re- 
folli-ttached to the nervous, when the cartilagi- 
1 due ous coat is ſeparated from it: for after ſuch 


And 


and Fparations: I have. ever . them adhere je 
rae „ | a) Wow. cit. | | 3 : 17 


hem; nor did I ſucceed any better in the 


ous coats, entertained ſome ſuſpicion of 
heir being tubes or veſſels, placed there in 


ut cannot agree with him that they remain 


2 2 ta 
2 PT Ne 


cz 


—_ 
= the cartilaginous, never to the neryous coat; 
1 but any perſon may readily make the trial. 


— 


=_ Theſe filaments are very numerous; they are 

+, "mob Fe By | . 1 ' 

=_ pointed at the extremity, oppoſite to that 
Wo which is inſerted into the cartilaginous coat, 


== and reſemble ſhort white down, diſtincth 
_ viſible by the naked eye in the larger birds 
wr ſuch as the gooſe and turkey, but requiring 
the aid of a glaſs to be ſeen in the ſmalleiſi 
ſpecies. I have divided many of various fize 

with the points of very fine needles,' in ordeff 

to diſcover whether they were hollow or glan- 

- dular, but could never find any appearance of 
this kind: I have alſo ſqueezed them in ordeſſ 

to ſee if any liquor would ooze out, but to ni 

purpoſe: and ſo far from ſuſpecting theſt 
filaments of Reaumur to be vaſcular or glan 

dular, I ſhould rather ſuppoſe them to by 

merely for the purpoſe of joining, or at leaf 
more cloſely connecting the ih HOON wit 


Da, AM » mt» aa „ iu ow. wm 


4 bl 1 the nervous coat. ti 
wo We ſhall ſee elſewhere, that Quimolia os 1 
5 0 the membranous kind, when they are take 
= out of the animal and rubbed dry, ſoon be 

ml a 


=_ :. come moiſt again: this moiſture comes fron 
i irviſible veſſels and glands, diſcharging thei 
I liquor 1 into the cavity of the ſtomach. I hav" 

made the ſame experiment on muſcular ſte 
machs, but they always continued dry; tha": 
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ſame thing alſo took place, when 1 pteſſed 
them underneath, though this is a very 5 q 
fectual means of accelerating and increaſing 1 
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that che covering of moiſture, Hence I have good .. 
oat, reaſon to ſuppoſe, that the juices found in L 
vl muſcular ſtomachs do not properly belong to 5 
rds; them, but come chiefly from the œſophagus, : 
ring and in part from the We as we ſhall. : 
alle ſee below. i 
ſizes III. Nature however, 3 not Gated, = 5 
rde provide the quantity neceſſary for digeſtion, i 
lan We have ſeen the vaſt number of follicular | 
ce offtelands with which the eſophagus is provided 

drde XLVI, XLVII, XLVIII, XLIx.); they muſt 


to needs pour in their liquor in great abundance. 

theſ And experience confirms what reaſon ſuggeſts. 
plans I introduced a ſmall piece of dry ſpunge, LY 
o b previouſly cleanſed from every impurity, into TY 
leaf e craw of a pigeon, in which it was left 


twelve hours; at the expiration of which 
time I opened the craw, and took it out. 


The ſpunge was full of liquor, and on being 
take queezed into a glaſs, afforded above an ounce. 
n be employed larger pieces of ſpunge in fowls + 
fronf@nd turkeys, and obtained more of this aſo. - 


Iphageal liquor; the quantity in a turkey * 
amounted to ſeven ounces in ten hours. A 
ſimilar liquor is procured in equal abundance, | 
| from ſuch eſophaguſcs as are dilated into a 
an > 


** 


* 4 
2 — 
* 


332 — * 2 — e we > pay” — 
43 - - E I — 2 hs 


—— 
3 x © 22 / 
RE et end 


_ 
_ 


” * Py "IE 
— 
— 


— - 
» 3 
* — — 3 8 N 
ly — K ewe eas,” 
7 = 8 — Dr. wn : l 8 
Ec K 


* 
— 


— 2 — 
S 


; ve. 
TEENS r Th Se 
A 
r 


, 3 
* 
* 

ww 


— 
DARE UE 


* p . 
_ 


„ 


w * 
— — 


52 b 1685 ER TATTOoA „ 


large canal, inſtead of a craw, as in ducks 
doubtedly deſigned to ſoften the food which 


5 large canal; which not only diſpoſes it to be 


renders it more eaſily digeſtible. But it is 


riment, that a conſiderable part of this fluid 
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and geeſe (xLv1, I.). This fluid is un- 
remains a certain time in the craw, or in the 


more readily broken down, but very probably 
alſo. communicates to it ſome quality that 


likewiſe certain, as I have found from expe- 


deſcends into the ſtomach; not to mention 
that denſer and more viſcid liquor which dil- 
tils from the fleſhy faſcia, lying at the bottom 
of the œſophagus, (xLv1, XL VII.) 
L111. Theſe various ceſophageal juices e ac. 
quire in the ſtomach a hitter flavour, reſem- 
bling that of the food in this viſcus: and af 
this taſte exactly reſembles that of the bile, 
which in theſe animals is diſcharged through 
the cyſtic duct into the duodenum, I am tho- 


roughly perſuaded that it ariſes from thihl 
ſource, in conſequence of the bile regurgi-il 
tating into the cavity of the ſtomach, and 
being mixed with the food and ceſcphaged 
liquors collected there. I am confirmed i 


this perſuaſion by other facts, for the relation 
of which I ſhall find a more convenient place; 


not to mention the well ROW circumſtanc 
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5 of the bile being found! in che ſtomach of va- N 
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Liv. This collection of 3 liquor, 8 in 
the gizzard of our fowls, ſerves as a men- 
ſtruum for the food, and diſpoſes it to be 
tranſmuted into chyle. But the firſt ſtep to- 
wards this event is taken i in the craw. It is 
there that the aliment is penetrated by —_ 
eſophageal liquor, and begins to change its 
ſmell and taſte: that of the hardeſt texture is ; 
prepared to be broken down when it diſcends | 
into the ſtomach, which in theſe birds may 
be ſaid to ſupply the place of teeth. _ 

But the way in which the food deſcends 
from the mouth into the ſtomach; is deſerv- 
ing of attention. When our fowls are abun- | ; 
dantly ſupplied with meat, they ſoon fill their A 
craw : but it does not immediately paſs hence 
into the gizzard, nor does not arrive there till 
after it has been macerated in the craw: it 
always enters in very ſmall quantity, in pro 
portion to the progreſs of trituration in the 
ſtomach. Here then, what happens in a 
mill, m ay be obſerved to take place. A re- 
ceiver is immoveably fixed above the two 
large ſtones which ſerve for grinding the corn; 


the 
) be 
ably 
that 
it is 
cpe- 
fluid 
tion 

dil- 
ttom 


. 


e 
PANE 


s AC- 
ſem- 
nd all 
bile, 
ough 
' tho- 
this 
urgi- 
, and 
ageal 
ed 1 
lation 
flace; 
ſtanc (a) Haller Ele m. 2 wn T. 6. Valif, Op. in Fol, 


yf T. 1. 


* 
# 


© ng 


? DRE > 


vo Sed ae. * 
. 6 — 3 
"Rm —— 2 — — 


> 2 
—— - © - - 

„ 
3 x 


— — 5 


= Wt EY 
"Ear p tid 
— N Ka 
oO mr eee 

ants Bi 


e 
re 
- 


e 


54 i e Xt 


this receiver lets the corn which it contains, 
fall continually in ſmall quantity into the cen- 

tral hole in the upper ſtone, through which 
it paſſes, and diffuſes itſelf. in the void ſpace 
between the two ſtones, where it is broken 
down, triturated, and pulverized by means 
of the ſtrong friction of the upper ſtone that 
moves round with great velocity upon that 
below, Meanwhile the flour paſſes from be- 


tween the tones, as ſubſtances triturated by 


the gizzard, and diſſolved by the gaſtric j Juices, 
are expelled through the pylorus into the 
ſmall inteſtines. 

Lv. All this may be obſerved, by inſpect 
ing the alimentary canal during the time of 
digeſtion. If the bird has fed upon grains, 
they are found in the eavity of the gizzard, 
partly entire,' but ſoftened by a fluid. That 
part of the œſophagus that lies between the 


end of the crop and the beginning of the ſto- 


mach, either contains no grains at all, or 
only a few quite entire. Trituration takes 
place in the gizzard only. Thoſe which have 
firſt entered this cavity, are found to have 
loſt the farinaceous ſubſtance, and are re- 
duced to mere bran; the ſucceding ones are 
more or leſs broken, and the laſt are entire. 
Amid this mixture of bran, and broken and 
entire grains, we always find a ſemi- fluid pul- 

f taceous 
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his is the farinaceous parts of the grains de- 
ompoſed by the gaſtric liquor, and converted 
into chyme, | Meanwhile freſh grains con- 
inue to fall into the gizzard, in order to un- 


proceſs continues as long as any grains con- 
tinue to fall into the ſtomach, 


alſo in animal ſubſtances, whenever birds with 
muſcular ſtomachs feed upon them, 

Lyi. At whatever time the ſtomachs of 
heſe birds happen to be opened, they always 
ontain a certain quantity of gaſtric liquor. 
But it is leſs abundant when they are full of 
ood, (being in this caſe abſorbed by the food) 


10 than when they contain little or none. If 
hat ve with therefore to be provided with a large 25 
the quantity of this liquor for experiments, it 


sto. chould be taken from the empty ſtomach. 


ſtate of purity, its tranſparency, if we except 


it a ſlight yellow tinge, is little inferior to that 
. of water, It has likewiſe the fluidity, but 
ate not the inſipidity of water, being always a 
. little bitter, as well as falt, I haye found 
andi chat the gizzards of turkeys and geeſe abound 
pul- molt in gaſtric j juices, probably on account of 


their 
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taceous maſs of a whitiſh yellow colour. 05 


dergo the ſame tranſmutation; this admirable | 


Theſe appearances and changes take place | 


Beſides, in this caſe it is purer than when 
aka mixed with the food, When examined i in a 
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bruiſed grains of wheat, and then filled them 
animals precedes digeſtion, they had been 
macerated in the craw of a turkey cock. 


bly another condition neceſſary to the ſolution 


+ this ſituation I kept them at different inter- 


"4 


their ſuperior ſize. I was induced by the In 


quantity they afforded to attempt an experi- 


ment, which if it ſucceeded, would ſtill fur- 
ther prove that trituration is only an aſſiſting 
or prediſpoſing, and not the efficient cauſe of 
digeſtion. It conſiſted in trying, whether 
theſe juices retain their ſolvent power out of 

the ſtomach. For this purpoſe, I took two 
tubes ſcaled hermetically at one end, and at 
the other with, wax: into one I put ſeveral 
bits of mutton, and into the other ſeveral 


with the gaſtric liquor. In order that they 
might have that condition which in theſe 


And as the warmth of the ſtomach is proba- 


of food, I contrived to ſupply it by commu- 
nicating to the tubes a degree of heat nearly 
equal, by fixing them under my axille. Inf 


vals for three days, at the expiration of which 
time I opened them. The tube with the 
grains of wheat was firſt examined; moſt of 
them now conſiſted of the bare huſk, the 
flour having been extracted, and forming 
thick grey ſediment at the bottom of the tube. 
5 fleſh in n the other * was in great mea- 


2 WENT (tl 


\ 


ure diflolved, (it did not exhale the leaſt 
putrid” ſmell) and was incorporated with the 
raſtric juice, which had become more turbid ; 
nd denſe.» What little remained had loſt its 
atural redneſs, and was now exceedingly 
ender. Upon putting it into another tube, 
Ind adding freſh gaſtric liquor, and replacing 
t under the axilla, the remainder was diſſolred 
n the courſe of a day. A 


veral I repeated theſe e with, other 
veral rains of wheat bruiſed and macerated-in tlie 
hem ame manner, and likewiſe upon ſome fleth 


f the ſame kind, but inſtead of gaſtric juice 
employed common water. After the twWo 
ubes had remained three days under my 
xillz, I, found that the grains, where they 
Frere broken, were ſlightly excavated, which 


vas occaſioned by an incipient. ſolution of 
he pulpy ſubſtance. The fleſh had alſo un- 


ernally it appeared fibrous, - red, . firm, and 
ſhort, had all the characters of fleſh. It 
vas alſo putrid; the wheat too had acquired 
ome acidity, two circumſtances, neither of 
hich took place in the grains and fleſh im- 


: the{Wnerſed in the gaſtric liquor. Theſe facts are 
ing hen irrefragable proofs that the gaſtric juice, 
tube. Ven out of its natural ſituation, retains the 


R 


# 


ty 


lergone a flight. ſuperficial ſolution, but in- 


was taken from a turkey. That of a gooſt 


found, that in order to operate the ſolution o 
animal and vegetable ſubſtances, this juic 


becomes ine fficacious after it has been uſe 


culated to illuſtrate the ſubject I have under 
taken to treat; but I ſhall have opportunitie 
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power of diſſolving animal and vegetable ub. 
ſtances in a degree far ſuperior to water. 
II. The gaſtric juice which I employed 


produced ſimilar effects. I have furthe 


| ſhould be freſh. It loſes its efficacy, Whe 
it has been kept ſome time in veſlels, eſpeci. 


ally if they ſhould happen to be open. It ali 


for one experiment, Laſtly, a confiderab 
degree of heat, equal to the temperature 
man or birds, muſt be applied; otherwiſe, th: 
gaſtric juices are not more effectual in difloly; 
ing fleſh and. yegetables than common water 
This artificial mode of digeſtion is well cal 


of ſpeaking of it at greater Wig in nn {ub 
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ONCERNING THE DIGESTION. OF ANI. 


* MALS WITH AN INTERMEDIATE sro- 

: MACH. CROWS. HERONS, 

Wile 

rab 

re J oo wg ana 

e, VIII. BY the term intermediate ſtomach, 
ſſolv. I mean ſuch a ſtomach as, on 

vater e one hand, is not ann: muſcular, that 
| cal, provided with thick and ſtrong ſides, as 
nder the gallinaceous family (1.); and on the. 
nitioWther, is not merely membranous, that is; 


ery thin, as in birds of prey and man, but 
as an intermediate degree of thickneſs and 
rength. The ſtomachs of both the raven (a) 
nd grey crow (5) may be conſidered in this 
ght, though in reality they approach nearer 
o the muſcular than the membranous claſs. 


(a) Theſe two ſpecies are called by 3 Corn 55 
ſcens, capite, jugulo, alis caudaque nigris. 

Corvus ater, dorſo atro-ceeruleſcente, cauda ſubrotunda. 

6% The hooded crow of Pennant, Corvus Cornix L. 


) Is 


The 
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ous ſtomachs. Such tubes of tin, as dow 


not inert. They exert a certain degree 


at length ſlightly incurvated or diſtorted | | 


theſe phænomena, having kept a great nun 


The intermediate power of theſe ſtomac 
contributes alſo to characterize them; "10 
very far from being equal to the force of mu 
cular, but greatly exceeds that of membran 


and pigeons would flatten and disfigure witff 
the greateſt eaſe, remain unaltered in the ſtaff 
mach of crows. Thus alſo grain is triti 
rated by the former, but continues whole | 
the latter. Their gaſtric muſcles however a 


action, but it is far inferior to that of 
gizzard in the gallinaceous claſs. Thu 
though they cannot compreſs tin tubes, th 
are capable of producing this effect upt 
tubes of lead, provided they are very thin 
and thoſe that continue unaltered at firſt, 


the edges, and generally filled with frag 
ments of the food, evident marks of conl 
derable action in the gaſtric muſcles ; thet 
are no effects which ſhew ſuch action in ani 
mals with membranous ſtomachs, as we ſhi 
find in its proper place. I have often ſeal 


ber of grey crows and ravens, which hai 
been very ſerviceable in the courſe of my e 
quiries, as the reader will learn from a peru 
a the preſent diſſertation, 
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LIx. Theſe birds may, as well as man, be 
enominated omni vorous. Herbs, graſs, ſeeds 
f leguminous plants, fleſh. of every kind, 


live or dead, ſerve equally for their nouriſh 


ent. As the powers for the concoction of 
arious aliments, poſſeſſed by theſe ſpecies are 
ther entirely the ſame as, or ſtrongly reſem- 
e thoſe of man, it is obvious, that the 


nowledge obtained from them will greatly 


luſtrate the proceſs of digeſtion in us. They 
eſides ſeem formed on «purpoſe to forward 
e views of the obſerver. When we with 
b know what changes have been produced 
ſubſtances incloſed in ſpheres and tubes, 
d given to gallinaceous birds, it is neceſſary 
d extract the tubes and ſpheres from their 
izzards; that is, it is neceſſary to kill them; 
ence for every experiment we muſt ſacri- 
ce an individual, at no ſmall expence to our 
hiloſophical curioſity. On the contrary, 
e can perform ſuch experiments upon crows 
s often as we pleaſe, without deſtrowing a 
ngle individual. With reſpect to ſubſtances 
hey are incapable of digeſting, ſuch as the 
bove-mentioned metallic receivers I have 
iſcovered, that they poſſeſs the privilege of 
eturning them through the mouth, as birds 
f prey vomit the feathers and hair of the ani- 
al they have devoured, a circumſtance well 
5 known 
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known both to naturaliſts; and thoſe who 
train falcons for the field. But whereas this 

- vomiting generally takes place every twenty. 
four hours in birds of prey, in crows it hap. 
pens at leaſt every nine, and commonly every 
two or three hours. 

x. As I obtained the ſame reſults from 
both ſpecies, I ſhall employ in my narrationſi 
the generic name only (a). My obſervation 

were begun in winter, the moſt convenient 
3 ſeaſon for procuring a large number, owing 
ms - to the multitudes, eſpecially of ravens, with 

which Auſtrian Lombardy, and indeed almoſt 

all Ttaly then abounds. All the crows which 
EE”. J could obtain, had when newly taken, 
large collection of pebbles in the ſtomach ; the 
biggeſt were of the ſize of ſmall peaſe, the 
1 leaſt of that of millet: they were of various 
we. + | ſorts; I even found rounded pieces of brick 
My hut in leſs than ten days not a ſtone remained 
1 in the body, a circumſtance which I learned 
1 from the inſpection of ſeveral ſtomachs, when 
_ I had occaſion to kill ſome crows in order to 
| obſerve the anatomical ſtructure of the ali- 
+ mentary canal. They were voided partly a 
ahbe anus, as appeared from the excrement 
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1 "i (a) Corvus is the generic 3 in Latin, and Cornaches 
1 in Italian, and Crow may very well ſerve for it in Engliſh. 
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who and partly by the mouth; in the any in- 


thiſtances they were glued by the gaſtric A 
nty- ¶ to the outſide of the tubes which I had forced 
12p. them to ſwallow, and which they ahora 


threw up. When unprovided with pebbles, = 
they continued to eat and were nouriſhed as | 
well as before. Hence it is to, be inferred, 

that they are not more neceſſary to digeſtion - 

in birds with intermediate, than in thoſe with 


very | 
from 
ation 
tion 


nienSnuſcular ſtomachs, as we have ſeen above 
wing (xx). And as I inclined to believe, that 
with rhe laſt mentioned claſs do not pick up theſe 


moi tones from choice, but by mere accident 


rhickW(xxx111); fo I conſider the matter likewiſe 
en, with reſpect to crows, having obſerved, that 


; the though unprovided, they never peck them 
„ the eagerly, even when hungry, but ſwallow 4 


T10us 
TICK, 


them only when they happen to be mixed on 
purpoſe or by chance with their food, 20 as 


ainel it were concealed by it. 

arned Lx1. I began my experiments by voting 
when whole beans or grains of wheat in the tubes (a). 
ler u The reader will eaſily perceive, that crows 
ali. are not fo bar as to take the tubes ſpon- 
tly a tancouſly, but that it is neceſſary to force 


xents, them down the Woat. and to you the finger 


nachei (a) Theſe tubes were the ſame I uſed for gallinaceous fowls, 
liſh. and J continued to employ them in the ſequel. 


and along 
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ſtomach. This I executed in the way I had 


machs (111). The tubes were all thrown up 


might have diminiſhed its efficacy, In order 


* 


fy 


along with them till they are got into the 
before done in. animals with muſcular ſto. 


in the ſpace of three hours. The beans and 
wheat appeared as at firſt, excepting that they 
were ſomewhat ſoftened and ſwelled by the 
gaſtric juice, which had penetrated a little 
way into them. I replaced the grains in 
the tubes, and introduced them again into 
the ſtomach, where they remained two 
hours longer, without undergoing any furthe 
change. I repeated the ſame experiment i 
great number of times, and upon computing 
the ſpace during which the tubes had con- 
tinued in the ſtomach, I found that it amount:-l 
ed to forty-eight hours; in this interval the 
ſeeds. had ſuffered no other alteration, except 
in being a little more moiſtened. The gal- 
tric fluid is therefore incapable of effectingſ 
the ſolution of theſe vegetable matters. 

LxII. But we have before ſaid, that they 
were entire; on which account, it could not 
act upon the farinaceous ſubſtance of the 
grain till it had traverſed the huſk ; and thu 


to determine how far this ſuſpicion was well. 
founded, it became neceſſary to repeat the 
W n upon the fame ſeeds bruiſed. 

Accord-J 


-» 
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Accordingly four tubes full of the coarſe flour 


of my ſuſpicion ; for upon examining the con- 


and tents, I. found above a fourth part wanting. 
they This could ariſe from no other cauſe but ſo- 
— lution in the gaſtric liquor, with which the 
ittle 


have been owing to the gaſtric liquor having 
corroded and diſſolved good part of them, as 


of water, gradually conſumes calcareous ſubs 


unt - ſtances. I replaced hat remained of the 
1 they ſeeds in the tubes, and introduced them again 


into the ſtomach, wherein they remained, at 
different intervals, twenty-one hours; when 
they were. entirely diſſolved, nothing being 
left but ſome pieces of huſk and a n incon- 


they fiderable fragments of the ſeed. 1 

d not LXIII. Wheat and beans floating. looſe in 
the the cavity of the ſtomach, undergo the ſame 
1 thu alteration as in the tubes. When I fed my 


order crows with theſe ſeeds, 1 obſerved, that be- 
well-W fore they ſwallowed them they ſet them un- 
t the der their feet, and reduced them to pieces by 

uiſed . repeated ſtrokes of their long and heavy beaks. 
cord- 


„or * And 


were given to a crow: they remained eight 
hours in the ſtomach; and proved the juſtneſs 


remainder was fully impregnated. Another 
obſervation concurred to prove the ſame pro- 
poſition: the largeſt bits of wheat and bean 
were evidently much diminiſhed ; this muſt 


the nitrous acid diluted. Art a large quantity i 
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And now they digeſted them very well; nay, | 


this proceſs was very rapid in compariſon of 
that which took place within the tubes. But 


when the birds either from exceſſive hunger 
or violence ſwallowed the feeds entire, the 


greateſt part of them paſſed out entire at the 
anus, or were returned by the mouth. We 
cannot therefore be ſurprized, that the gaſtrig 


juice could not diſſolve them within the tubes, 
ſince it was incapable of effecting this pro- 
ceſs within the cavity of the ſtomach, wen 
its ſolvent power is far ſuperior. 
xv. To avoid prolixity, I ſhall not ſpeal 


of other ſeeds ſubmitted to the fame experi- 
ments; ſuch as chicken-peaſe, French beans, 
peaſe, and nut-kernels, I will rather men- 


tion vegetable matters of a ſofter and more 


yielding texture, which did not require to be 
broken down in order to be diſſolved; ſuch 
as crumb of bread and apples. Theſe ſub- 
ſtances were not only diſſolved within the 
tubes, but required a much ſhorter time than 
beans and wheat. Several bits of a ripe ap- 
ple, weighing together eighty-two grains, 


and incloſed in tubes, were diſſolved in the | 


{pace of twenty-four hours in the ſtomach of 
a crow. Four bits of another-apple, weigh- 
ing an hundred and three grains, were diſ- 


ſolved in * męre than fifteen hours, Of 


at 
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an hundred and ſeven grains of crumb of 


in the ſpace of thirteen hours. 

Ixv. From vegetable I proceeded to ani- 
mal ſubſtances. The eagerneſs which crows 
ſhew for theſe afforded a certain preſage, that 
they would be diſſolved within the tubes. I 
filled eight tubes with beef, and gave them 


bes, to four crows, two to each. The fleſh was 
oro · ¶ not bruiſed ſmall, as in the caſe of gallinaceous 


was thrown up. The fleſh, upon examina- 
tion, did not appear to be ſenſibly diminiſhed, 

but it was thoroughly foaked in the gaſtric 11S 
quor. The juice was a little bitter, and of a 
ellowiſh green colour; the fleſh had acquired 
the ſame taſte and colour in ſeveral places. 
In an hour and three quarters two other tubes 
were vomited up; and now the fleſh began to 
ſhew marks of ſolution. The red colour was 


than changed to a dark cineritious hue, and the 
ap- ¶ whole ſurface was become flabby, and the cos 


heſion of the parts was deſtroyed. In ano- 


half, the ſolution had made a greater pro- 


the fleſh, which on being touched, adheres 


I \ 


wheaten bread, there only remained eleven | 


fowls (xI. 11), but each tube contained a whole 
piece. An hour had ſcarce elapſed when one 


mer tube, diſcharged in two hours and an 
greſs. A dark covering of jelly ſurrounded 


to the fingers; and when applied to the 
11 | tongue, 
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tongue, hardly exhibited the flavour of fleſh. 


The ſolution had proceeded ſtill further in four 
hours, when two other tubes were thrown 
up; in which the fleſh did not amount to half 
the original quantity. The remainder was 
ſurrounded by the ſame gelatinous covering, 
under which it preſerved its natural colour, 
fibrous ſtructure and ſavour. There remained 
only two tubes, which were vomited up ſe- 
ven hours after they had been taken. Both 
were empty, the fleſh therefore had been 
completely diſſolved, except a few bits of 
jelly that adhered to the inſide. I never could 
perceive the ſmalleſt token of putrefaction 
either during the progreſs, or at the comple- 


tion of the ſolution. And this obſervation, 


that I may not be under the neceſſity of re- 


peating it continually, is to be extended to all 


the ſolutions performed not only by other 
crows, but by all the animals that I ſhall have 
occaſion to mention in this work; for I can 
aſſert with the utmoſt confidence, that I have 
never 'been ſenſible. of the ſlighteſt ſtench 


either in fleſh or any other ſubſtance which [ 


introduced in tubes or any other way. 
Nothing could be more ſatisfactory than 


the information obtained from this experi- 


ment. It not only rigorouſly demonſtrates, 
- that fs gaſtric OE of crows. is the —_ 
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of fleſh cited i in tubes w jthout borrowing 
the leaſt aid from trituration, but it throws 
ſtill ſtronger light upon the mode of operation 
of this menſtruum in the gallinaceous claſs. 
It begins by ſoftening the texture and altering 
the colour; next ſucceeds the de-compoſition 

of the parts; this tranſmutes the fleſh into a 


kind of jelly of a taſte different from that of 


fleſh: the jelly is then more thoroughly pe- 


netrated by the juice and extracted out of the 


tubes, and in the ſtomach it is changed into 
chyle. It appears alſo, that this fluid does 
not penetrate deeply into the fleſh, but acts 
on the ſurface only, diſſolying and removing 
one layer at a time, if we may ſo ſpeak, like 
other corroding menſtrua, until it comes to 
the innermoſt part, which it  alfo ſoftens and i 
melts. 
IxVI. We Wet, ſeen, that the fleſh 5 the 
tubes ſhewed no ſign of ſolution till an hour 
and three quarters had elapſed, and that this 
proceſs was completed at the end of ſeyen 
hours (Lxv), But are we to conclude, that 


this is the. meaſure of the time by oe by 
the gaſtric liquor for this operation ? or that 
it would have been accompliſhed in a ſhorter 
time, if the liquor had had free acceſs to the 

fleſh? for it is certain, that the tubes are no 
ſmall impediment to the gaſtric juice. What 
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then would happen if the im 


part removed ? and what when it is entirely 


taken away, by putting the fleſh looſe into the 


ſtomach? In order to ſolve the firſt of theſe 


Intereſting queſtions, I enlarged the perfora- 
tions in the ſides of the tubes as much as 


poſſible (v11), then filled them with beef, | 
as before (Lxv), and introduced them into 
the ſtomachs of ſeveral crows. I now had 
the pleaſure to perceive the ſuperior efficacy | 
of the gaſtric liquor. In an hour and an half 
three of the tubes were thrown up, and above 
a fourth of the fleſh appeared to be waſted, 
Two other tubes were diſcharged in leſs than 


two hours, and contained little more than 


half of their original quantity. And before 
the completion of the fourth hour, the re- 
maining tubes were entirely empty. 

Lxy11. Before I proceeded to the other 
queſtion, I thought of inverting the fore- 
going experiment (Lxv1), and inſtead of al- 
lowing freer acceſs to the gaſtric juice, of 
impeding it more and more, and at laſt hin- 
dering it almoſt entirely, I began with em- 
ploying the uſual tubes wrapped in eloth; 


this, although it was thin, was ſufficient to 


prevent the ſolution of the fleſh, which now 
did not begin to take place till three hours 
after the tubes were 2 into the ſto- 


mach, | 


TR Ve 
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| mack; and was not completed till ten * 
elapſed. 

The linen in which the tubes had 8 
wrapped was ſingle: I now doubled it in or- 
der more effectually, to hinder the ingreſs of 
the liquor, and repeated the experiment in 
the ſame manner. The fleſh ſhewed no token 


into of ſolution for four hours, and was not en- 
had tirely diſſolved for a whole day. 

cacy Upon wrapping round another fold the ſo- 
half lution did not begin for nine hours, and in- 
Dove the ſpace of a day the fleſh was ſcarce half 
ted. conſumed. In other reſpects the gaſtric juice 


than had acted upon the fleſh juſt as it does in open 
than tubes, excepting only the ſlowneſs of its ope- 
fore ration. It was become externally gelatinous, 


yellow in ſeveral places; the taſte and ſmell 


ther Nat the ſurface were not different en thoſe 
ore. of the gaſtric liquor. 

al I concluded theſe ex experiments, by trying 
„ of what would be the effect of putting fleſh into 
hin- tubes with only three or four holes. After 


em- | 
oth; the reſult was as follows: ſmall excavations - 
it to of greater or leſs depth were made in the 
now parts oppoſite to the pores, and from theſe 


excavations ſmall furrows wandered irregularly 


| along the ſarface of the fleſh, I he fleſhy 
'F 4 fibres 


and incoherent in its parts. It was tinged 


they had continued nine hours in the ſtomach, 
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1 rations, had there diſſolved and deſtroyed the 


= | portions, one of which was again divided into 
. ſmaller bits before it was put into the tubes, 


} 

bt queſtion and examine how much more readily 
| 1 | fleſh lying looſe in the ſtomach is digeſted than 
Vw ben it is. encloſed in tubes. Taking ſome 


1 gave the tubes, which were eight in number, 


5 5 [EX ſpecies, equally healthy and robuſt, I gave at 
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fibres both in the cavities and furrows Were 
become exceedingly tender, they had. befides 
3 loſt their red colour, and were turned yellow, 
The reſt of the fleſh was unaltered. From 
what has been ſaid before, the origin of the 
cavities and furrows evidently. appears to have 
been derived from the gaſtric juice, which 
by inſinuating itſelf through the little perfo- 


fleſh; the reſt remained entire, becauſe none 
of the juice could enter, if we except a very | 
| ſlender ſtream, which had produced the fur. | 
it :  _ FOWS. 

* LXVIII. Let us now proceed to the God 


of the ſame kind of fleſh that had been uſed 
before, viz. beef, I parted it into two equal 


while the other was left entire. Each por- 
tion weighed eleven pennyweights. I next 


to a crow, and to another bird of the ſame. 


HE the ſame time the whole portion of fleſh, to 
which I had previouſly faſtened a thread. 
This * nes out * the bird's mouth, 
and 


/ 


And that every circumſtance might be alike, 


ave their ſtomachs empty. In thirty-ſix 
inutes one of the tubes was vomited, and 


It the ſame inſtant I drew up the fleſh from 


ecially the part that reſted upon the bottom 
very f the ſtomach, It had loſt its redneſs, and 
fur. as now of a dirty colour; it weighed forty- 


o grains leſs than at firſt; on the contrary, 
e fleſn encloſed in the * * its ori- 
inal weight. - 

The tube and the fleſh tied to | the Wings 
ere replaced in their reſpective ſituations ; 
nd in order that both might remain the ſame 
ngth of time in the ſtomach, I took care to 
turn the tubes as they were thrown up. 


hen I immediately killed the crow that had 


next e tubes. Upon collecting and weighing all 
ber, Nie fleſh that remained in them, I found it to 
(ame mount to about ſeyen pennyweights. Hence 


three hours and nine minutes it hau loſt 


our pennyweights. 3 
read. On the other hand, the fleth tied to the 
uth, W-r ng was. reduced to half a pennyweight, 
and which 
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nd being wrapped round the neck, 1 could : 
raw up and examine the fleſh at pleaſure. . 


had taken care that the two crows. ſhould | 


e ſtomach of the other crow. The latter 
as throughly imbibed with gaſtric juice, eſ- 


he fleſh was entirely diſſolved in three hours, 


74 bis 11141 10% It, 
which conſiſted of a packet of membranoi 


fact; for ſince ſolution is the effect of tly 
gaſtric fluid, it is evident that the food, wha 


ſolution began, and in forty-three minute 


or cellular fibres, the fleſhy part having bee 
entirely diſſolved. This experiment clearh 
ſhews, that fleſh left looſe in the ſtomach j 
more ſpeedily digeſted than when it is encl 
ſed in tubes. And theory perfectly agrees wil 


looſe in the ſtomach, is attacked by a large 
quantity than wheri defended by the tubes. 
LXIx. Young crows, as well as all oth 
young birds, eat more than the adult; hen 
ſuſpected their digeſtion to) be quicke 
Having a neſt of the grey ſpecies brought m 
in June, I made, among others, the expen 
ment related in the laſt paragraph. Then 
ſult was very ſatisfactory. A quarter of 4 
ounce of beef, faſtened as before, to a thread 
had ſcarce touched the ſtomach, when 


was completed; but an equal quantity diſtr- 
buted in feveral tubes, required four hour 
and a half to be diſſolved. Upon opening ti 
ſtomachs of the two young birds, I immedi 
ately perceived the ,cauſe of this rapid fo] 
tion; they contained half a ſpoonful of galy 
tric fluid; a quantity ſeldom met with in th 
ſtomach of adult crows. As the neſtling 
require more food, Nature has furniſha 
then 
1 


* 
3 


* with the means of an eaſier and more 
peedy digeſtion. 


It is ſcarce neceſſary to toda; that the 
ench g paragraphs, clearly evince this important 
onal to the quantity of gaſtric juice acting 


pon it. When this liquor comes in contact 
ly with a few points, the decompoſition is 


eer acceſs is allowed, the ſolution takes place 
Wore {pecdily, and is more conſiderable (Lxv, 
xv1); it is very rapid, when every obſtacle 


cht n X removed, and the food is on all ſides ex- 


XVIII, LXIX). 


ſting bone. Among the various points, 


fork, I conceived that this well deſerved the 
fleftion and attention of the philoſopher; I 


f prey devourin g an animal, we may be diſ- 
oſed to think that the latter has the power 


: | When, 
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xperiments related in the Lvth and follow- ' 


th, that the digeſtion of food is propor- 


ry flow and inconſiderable (Lxv11); when 


pſed to the action of _ ſolvent liquor, 
Ixx. It is a queſtion of ancient date, and 
ill agitated by modern phyſiologiſts, whether 
ertain carnivorous animals are capable of di- 
rhich I propoſed. to diſcuſs in the preſent 
all therefore both here, and in another part 


0 my work, relate what I have obſerved on 
e ſubject. If we obſerve a crow and a bird 


diſſolving bone, but not the former. 
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When, for inſtance, a hawk takes a pigeon 


it firſt ſtrips the back, and devours the muſ. 
_ cular part of the breaſt; then proceeds to the 
_entrails; and, laſtly, ſwallows the ribs, ver- 


tebræ and head, not even ſparing the feet and 
wings, if it ſhould happen to be very hungry, 
When the fame bird is given to a crow, it 


ſets about ſtripping off the fleſh; but when 
it has picked this clean, it leaves the ſkele. 
ton. This rejection of the bones, is how- 


ever very far from being an indubitable proof, 


in the eſtimation of the philoſopher, that] 


they are incapable of digeſting them. _ At 
moſt it inclines us to believe it probable; but 
ſuch probability requires to be confirmed by 


facts: and being engaged in enquiries of thi 
nature, I could conveniently bring the queſ- 


tion to the teſt of experiment. As I hap- 
pened to be provided with ſome phalanges of 
the human toes, I encloſed two in one of the 
uſual tubes, which remained thirteen hours 
in the ſtomach. They weighed fifteen pen- 

nyweights at firſt; nor was this weight at all 
diminiſhed, or the bones in the leaſt ſoftened. 


Being in doubt whether the two great thick- 
neſs of theſe bones might not have prevented 
the gaſtric juice from acting upon them, | 
Had / recourſe to ſmaller. ones. Happening 


one day to find one of my crows dead in the 
apart 


eon, 
nul. 
) the 
ver- 
and 
igry. 


Y, it 


when 
zele-i 
10w. 


roof, 


that] 
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parts 


aſſembled round the carcaſe in crouds,>and 
devouring it eagerly, I took one of the tibiæ, 
broke it in two, and encloſed it in a tube, 
The tube continued a whole day in the ſto- 


J 
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apartment where 1 kept them, and the reſt 


mach of another crow, but the bone was 


neither ſoftened, nor diminiſhed in weight. 
The ſame thing was alſo obſervable, after the 
bone had been left looſe in the Mamach Fas 


fourteen hours longer. 


IXI. greedineſs 18 EY the | 


crows devoured their companion, induces me 
to digreſs, for the ſake of noticing a miſtake 
of the celebrated Dr. Cheyne, 


that crows cannot digeſt the fleſh of their 
own ſpecies; and that when they happen to 
ſwallow. it, they vomit it up again. Ipſa 
Cornix (ſays Haller, on the authority of 
Cheyne) cornicis canem ingeſtam non poteſt 
coquere & deglutitam vomitu rejicit (a). 
But the truth is, that the fleſh which my 
crows devoured agreed very well with them, 
nor did they throw any of it up again. Fur 
ther, in order to determine certainly whether 
the above-mentioned writer had fallen into a 
miſtake or not, I killed and plucked another. 
crow, and threw it into the chamber. where 
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its companions were kept, when they imme. 
diately leaped upon it, and devoured it with 
the fame avidity as they had done the other, 
without afterwards 8 the leaſt parti. 
dle of it. Upon killing and opening, three 
hours afterwards, one which appeared to have 
loaded its ſtomach more than any of the reſt, 
I found the fleſh partly diſſolved, and in the 
form of a ſemifluid pulp, - and partly i in the 
proceſs of ſolution, the very ſtate f in which! 
had ſeen other fleſh 
LXXII. But let us return to vines: It ap- 
_ pears that, whether large or ſmall, they are 
alike inſoluble in the gaſtric juices of crow 
(Lxx). But is this true likewiſe with reſpet 
to thoſe of a ſoft ſtructure, and which ber 
ſome reſemblance to cartilage? In order to 
aſcertain this point, I made uſe of another 
tibia, taken from an unfledged crow, and 
which therefore had not acquired its natur 
rigidity, though it was ſo hard -as to break, 
when I tried to bend it: and now the gaftric 
liquor was not inactive. Of fifteen grains, 
which it weighed at firſt, it had loſt five, af. 
ter continuing fix hours in the ſtomach en- 
Cloſed in a tube. It was become ſo ſoft, that 
it was capable of being bent into the ſhape of 
a bow. It continued to waſte and become 
ſofter; and when it had remained twenty-ſc- 
| . | | ven 


4 


— 
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van hours i in the ſtomach, it was ſo much re- 
auced as to reſemble a thin tube of paper. It 
was not at all gelatinous; and when it was 
preſſed between the fore-finger and thumb, 
it ſhewed ſome elaſticity, by recovering its 
former ſhape when the preſſure was removed. 
It was not ſcabrous either internally or exter- 
ally, but had rather acquired a greater de- 
gree of ſmoothneſs during its ſolution. In 
five hours more it had loſt the ſhape of a tabs; 
and was totally reduced to pieces. 

LXxIII. I tried other tender bones belong - 
Ing to larger animals; and more ox leſs of them 
was diſſolved, but with difficulty, and after 
very long interval. The ſolution was more 
peedy in young crows, probably on account 
f the greater abundance of their gaſtric juices 


Jer to 
other MTXIx). 
and With reſpect don to the ok concern- 


ng bones, we muſt conclude that they are 
ndigeſtible by crows, except only ſuch as, 


aftric Mn account of their ſoftneſs, are rather to be 
ine onſidered as cartilage than bone. : 
e, afl. 1-xx1v. In the preceding, as well as the 
h en- reſent diſſertation, I hate always ſpoken of 
, that he ſtomach as the place deſtined for the con- 
ape of oction of the food. And in truth, whether 

e conſult antient or modern phyſiologiſts, or 


_ my experiments, it will appear ſo 
| clearly 
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to enquire whether this operation belongs Che 


_ decompoſition, which has been obſerved in 


drical, if we except a ſlight contraction in the 
middle. To the naked eye it would ſeem de- 


| Re. 
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clearly proved, that it would be abſurd to en. 
tertain a doubt of it. But it may be prope! 


clufively to the ſtomach in the birds in queſ. 
tion, or is partly carried on in the ceſophaghu, 
This enquiry is ſuggeſted upon the manifeſt 


part of the food that is found in the ſopha- 
gus of ſome animals, as among others in the 
ſea- crow and the pike (a). In order there. 
fore to aſcertain this point, 1 was led to make 
a few experiments, which I ſhall relate #fte 
I have given a ſhort deſcription of the o-f 
phagus and ſtomach in crows, - and of the 
ſources of the reſpertive liquors in theſe ty 
cavities. | | | 

_ Lxxv. The eſophagus is membranouꝭ 
and has no craw. When dilated it is cylin. 


ſtitute of follicular glands, which howeve 
become conſpicuous when it is viewed with! 
glaſs. They are in ſuch abundance, that 
there is not a ſingle point of this canal with- 
out numbers of them. The excretory dud 
are ſcarce diſcernable, though they emit ths 


Liquor of the follicles in great plenty. To 


(a) Helvetius Mem. de TAR 171 9. Plot Nat. Hiſ, df 


this, 


EA rA rn If, Br 
this, it is ſufficient to paſs. the finger over 
them. The liquor is of a vi a nature, of 
a cineritious White colour, a > ſomewhat 
ſweetiſh to the taſte. 25 

The inferior part of che elephants has 
the ſame kind of fleſhy faſcia that has been 
noticed in birds with muſcular ſtomachs. 
This faſcia in crows is ſcarce an inch long; 
and in them too, as well as in the claſs of 
birds juſt metitipried, is a tiſſue of large folli- 
cular glands very evident to the tiaked eye, of 
a roundiſh figure, and full of a ſweet fluid, 
leſs viſcid thari that in the ſmall follicles in 
the membrarious part of the eſophagus, but 
more denſe, and of a lighter cineritious hue. 

LXXVI. In the gallinaceous tribe we have 
ſpoken « of three coats, the cartilaginous, ner- 
vous, and muſcular (XL VIII, XL1x), which 
principally compoſe the ſtomach. Theſe 
three coats are” likewiſe found in birds with 
an intermediate ſtomach. When the carti- 
laginous is ſeparated from the nervous coat, 
ind the latter is viewed with the naked eye, 
it appears to contain a multitude of whitiſh 
little bodies inchaſed in it, which have the 
appearance of points; but when examined by 
the microſcope, change their appearance to 
that.of follicular glands, much ſmaller than 
thoſe 1 in the fleſhy faſcia (Lxxv); theſe fol- 
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licles : are full 4 a viſcid liquor, 3 they 


diſcharge at the extremity towards the ſto- 
mach, when they are preſſed by the finger, 


or any other body. The diſcovery of theſe 


glands in the nervous coat having led me to 
imagine, that they might empty their contents 
into the ſtomach, I examined the cartilagi- 
nous coat with great attention, in order to 
try if I could find any minute pores. for the 
tranſmiſſion of the liquor into the cavity of 
that viſcus; but I acknowledge ingenuouſly, 
that I could not diſcoyer. any. This how- 
ever by no means proves their non-exiſtence; 
for they may be fo ſmall as to elude the fight, 
even when aided by the, microſcope.” Ae I 
cannot but believe, that "theſe follicles, of 
which the. excretory ducts are turned towards 
the ſtomach, are deſtined by nature for pour- 
ing their contents into that organ. 8 
LXXVII. I now proceed to enquire Whe⸗ 


ther, excluſi . of the ſtomach, digeſtion i is 


at all performed in the eſophagus, of crows, 
In order -to determine this, I firmly fixed to 
an iron wire two equal pieces of veal, one of 
them to the end of the wire, and the other 
two inches above. 1 then forced it down the 
throat of an hungry unfledged crow; the 
piece faſtened to the end Jay in the ſtomach, 
while the other occupied” the eſophagus. 

T 'To 
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To prevent them being thrown up, a ſtring 
was faſtened to the upper end of the wire, 
brought out at the mouth, and tied round the 

ek Thus I was enabled to draw up the 
fleſh at pleaſure; and examine how much it 


was diſſolved: In an hour the piece that lay 
in the ſtomach» was quite conſumed, except | 


a little cellular ſubſtance; but the other piece 
was entire It was again introduced into the 
eſophagus,' and re-examined'an hour after- 
wards; but now the œſophageal liquor had 
begun to act upon the fleſh: its weight at 
firſt was fix pennyweights, but now only five 
and a half. It was kept upon the whole ſix 
hours in the eſophagus, and loſt nearly two 
pennyweights: © Theſe experiments will not 
permit me to refuſe to the œſophagus ns 
power of digeſtion; an effect undoubtedly pro 
duced by the fluid; of the follicles a) 
but it is ineonſiderable when compared with 
that of the ſtomach, ſince this viſcus diſſol- 
ved fix pennyweights of fleſh in an hour, 
while the N diſſolved but two i in fix 
hours. 

LXXVIII. The experiments 1 afterwards 
made on young crows were ſtill more deci- 
five. The fame wire was employed, and two 
bits of fleſh were faſtened to it juſt in the fame 
TORY the one lying! in the ſtomach,” the 
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other i in the ceſophagus. The former piece 
was generally quite diſſolved before the ſolu 
tion of the other began, though in time this 
alſo was very ſenſibly waſted. This diminu- 
tion upon one occaſion amounted to five 
nyweights in the ſpace of thirteen hours. 
LXXIX. Laſtly, in order to determine whe- 


ther it was part only of the eſophagus or the 
whole of that canal in crows which poſſeſſes 
the power of ſolution, I formed a e of 


fleſh half an inch thick, and of the length of 
the œſophagus and ſtomach taken together. 


I faſtened this cylinder ear al v to the 


wire employed before, and forced it down the 
throat of a crow, ſo that one end touched the 
bottom of the ſtomach, and the other reached 
almoſt to the mouth. In a quarter of an 
hour the whole circumference of the cylinder 
was imbibed with a fluid, but at the lower 


end only, which reſted upon the bottom of 


the ſtomach had the fleſh begun to be diſ- 
ſolved ; here it was become whitiſh. In about 
an hour for near an inch, 1. e. for the whole 


length of the ſtomach, ſcarce any of the cy- 


linder was left; and what little remained was 
gelatinous and had loſt its coheſion, while 
the portion that lay in the œſophagus appeared 
to be unchanged: but it did not continue. ſo; 
a ſort of eroſion began to take place along the 

| cylinder, 


ſlowneſs. 
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cylinder, and continued but with extreme 
And as this eroſion extended along 
the whole length of the cylinder, I had reaſon 
to believe the whole length of the canal ca- 
pable of concocting the food in a ſmall de- 
gree, whenever it happened to be lodged there 
for ſeveral hours. But ſuch an event never 


happens when erows take their food at plea- 


ſure, ſince the pieces never exceed the length 
of the ſtomach. In this reſpect they Aiffer | 


from ſome other animals, in which the food, 


after they have ſwallowed it, reaches into 
the ceſophagus. 
Lxxx. Upon confidering the great quan- 
tity of fluid continually dropping into the 
craw of gallinaceous fowls (L II), it appeared 
highly probable, that the concoction of the 
food is not a little promoted by the ſtay it 
makes there before it falls into the ſtomach. 
But the fact is juſt the reverſe. The aliment 
is indeed ſoftened and macerated (L11), but 
I could never perceive that it was at all diſ- 
ſolved: at leaſt, I could never ſee any trace 
of ſolution on ſeveral vegetable matters, which 
had been long retained in the craw. In a 
ſpace more or leſs ſhart they became ſoft, and 
are imbibed with a fluid; but I have not been 
able to perceive, that they were in the leaſt 
diſſolved. We muſt therefore conclude, that 
N09 - 5 ox + AN 


86 DISSERTATION I. 


the ceſophageal liquor in gallinaceous fowls 


is different from that of crows. 
LXXXI, But why is the food fo ſoon . 


ted in the ſtomach, and ſo ſlowly in the œſo- 


phagus? Is it becauſe the gaſtric fluid is more 
efficacious, or in greater quantity, than the 
ceſophageal? What are the properties and 
characteriſtic marks of theſe two liquors? 
May we hope that experiments out of the 


body will be as inſtructive as thoſe made in 


it? To enable myſelf to procure a large quan- 
tity of theſe fluids at pleaſure, was the firſt 


ſtep towards the ſolution of theſe problems, 


And as ſuch a quantity could not be eafily got 
by killing the birds, it became neceſſary to 


invent a contrivance for obtaining it from 


them alive. To put bits of dry ſpunge into 
the tubes, and leave them ſome time in the 
cſophagus and ſtomach, appeared to be the 
beſt means of attaining this end; for they 
muſt neceſſarily be ſaturated with the liquor 


of theſe cavities, and when vomited or drawn 
up, will ſupply the experimenter with a con- 


ſiderable quantity, provided he uſes a number, 
Three tubes were introduced into the ſto- 
mach of a crow, and four hours afterwards 


vomited up; the three little ſpunges, when 
they were taken out and preſſed between the 
| fingers, afforded _ grains of gaſtric 


liquor, 
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liquor, Which was frothy, of a turbid yellow 
colour, had an intermediate. taſte between 
bitter and ſalt, and being ſet to ſtand in a 
watch-glaſs, depoſited in a few hours a co- 
pious ſediment. As the ſediment appeared to 
ariſe from the food that was diſſolved by the 
gaſtric juice (for the bird had taken food a 
little before it ſwallowed the tubes) I re- 
peated the experiment upon another crow, of 
which the ſtomach was empty, and continued 
ſo till the tubes were thrown up. This pre- 
caution I ever afteiwards obſerved, at the ſame 
time taking care, that the faſt did not laſt too 
long, leſt it ſhould induce a morbid ſtate in the 
animal, I was likewiſe careful to cleanſe the 
ſpunges from every impurity, by repeated 
waſhings and dryings, before I made uſe of 
them again, Upon repeating, with theſe pre- 
cautions, the foregoing experiment with the 
three, tubes, I obtained thirty-three grains of 
gaſtric juice in a ſtate of purity. . It differed 
from the former in being of a tranſparent yel- 
low colour, and in depoſiting very little ſedi- 
ment; it had the ſame bitter and falt taſte. 
It appeared to have very little yolatility, as it 
was kept ſeveral days in a watch glaſs with- 
out ſuffering almoſt any diminution, When 
| thrown upon burning coals, it extinguiſhed 
them inſtead of taking fire; and when brought 
G + NC Jo near 
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fire, did not bun 
evaporated. Nor 


mach and ſtill warm. 
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near a candle, it did not riſe in flame. Fur. 
ther, paper ſoaked in it and thrown upon the 
till the gaſtric fluid was 


ad it more volatility or in- 
flammability when juſt taken from che go 


* 


LXXX11. The quantity, hich was-not in- 
conſiderable, obtained from three { punges, 
gave me hopes of collecting enough for che- 
mical experiments at large, and for attempt. 
ing artificial digeſtion. Every crow was ca- 
pable, as I found upon trial, of taking eight 


Inſtead of three tubes; and as they would be 


thrown up in a few 3 I could repeat the 
experiment ſeveral times a day. Therefore to 
flye crows, of which I then happened to be 
in poſſeſſion, 1 gave forty tubes furniſhed with 
little ſpunges, 1. e. eight to each. In three 
Hours and a half all the tubes were returned 
by the mouth, and the quantity of gaſtrie 
fluid expreſſed from them amounted to four 
hundred and eighty- one grains. In a few 
days before I had collected thirteen ounces of 
liquor. I employed it for the purpoſes for 
which I had deſigned it, and which ' ſhall be 
mentioned in their proper place. 
LXXXIII. While I was engaged in theſe 
experiments, I obſerved ſeveral remarkable 


facts. The firſt was, that the gaſtric juice 


. flowed 


| the 
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flowed in great abundance into the cavity of 
the ſtomach; it ſometimes happened, that 
one of the ſpunges was brought up in a quar- 
ter of an hour after it had been ſwallowed, and 
in this ſhort ſpace it was conſiderably loaded, 
and in an hour as much as it could be, Se- 


we except a difference of colour. 


— 


* 
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condly, when a conſiderable quantity of fluid 
has been obtained, another, and eyen a third 
may be got immediately. Sometimes when 
a crow has vomited up the eight tubes, I put 
freſh ſpunges into them and returned them 
without delay; and this I repeated a third 
time and found, that the quantity procured 
the laſt time was as great as the ſecond, and 
even the firſt. Thirdly, the fluid had always 
the qualities above-mentioned (Lxxx1), if 
It is com- 
monly of a pale orange, but ſometimes of 3 A 
cineritious yellow, a 
IXXxIV. I took the ſame method to pro- 
cure the ceſophageal liquor, with the varia- 
tion only of a ſingle circumſtance. The tubes 
were now faſtened to threads, which were, 
brought out at the mouth, and tied round 
the beak to prevent its being opened. 
Thus the tubes were fixed in the ſopha- 
gus, without the leaſt danger of their getting 
into the ſtomach, or being thrown up. Be- 
lides, 1 could * them up at pleaſure. I 


intro- 
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introduced four tubes at once into the œſo- 
15 phagus of a crow, and extracted them again 


in three hours. I learned from this firſt trial, 


the ſcantineſs of the œſophageal compared 
with the gaſtric fluid. The four ſpunges ſup. 


plied me with eleven grains only. Doubting 
whether this might not be accidental, I re- 
peated the experiment feveral times, and al- 


lowed the tubes to remain longer in the æſo- 


phagus, but the ſpunges were very far from 


being ſo thoroughly faturated with fluid as in 


the ſtomach: ſo that direct experiment proves 
the great abundance of the gaſtric, in com- 


Pariſon with the ceſophageal liquor. If the 
ſtomach and œſophagus of a crow be laid 
open longitudinally, the latter will be found 


to be moiſtened with its proper fluid only, 


while the former generally affords reception | 


to part of it likewiſe, Theory too, in the 


' preſent caſe, agrees with fact. The natural 


| poſture of crows, and · indeed of | moſt other 
birds, is ſuch, that the liquor which oozcs 


out from the internal ſurface of the œſopha- 
gus, muſt deſcend to the lower parts from the 
law of gravity, and thence into the ſtomach, 


This organ muſt therefore be the receptacle 


of the. eſophageal fluid; but it is more than 


' probable, that it has a peculiar fluid alſo 
a a befides,. 3 we are certain, that the 


bile 


D % % TAtIoN mu of 


ile is mixed in conſiderable quantity with the 


ain Npaſtric juices. I have very frequently found 
1al, Nhe bottom of the ſtomach in crows full of 
red It, and this is the reaſon why this juice is al- 
UP» vays bitter and yellow. Further, upon open- 


ng the duodenum longitudinally, I have per- 
eived the yellowiſh green veſtiges of the bile, 


al- Which is diſcharged into that inteſtine at the 
eſo- Niſtance of at leaſt three inches from the py- 
rom Norus through the cyſtic duct, which evidently 
Sin Wriſes from the gall-bladder. The conjunc- 
oves ion of all theſe liquors, muſt produce a 
om- Wquantity of fluid far larger than that which 
the Nerives its ſource from the eſophagus alone. 
laid And I doubt not but this is the reaſon, why 
und the food is digeſted more ſpeedily and per- 
nly, fectly in the ſtomach than the eſophagus 
tion M(LXXVII, LXXVIII). Though I ſhould alſo 


the ſuppoſe, that this is in part owing to the 
greater energy of the gaſtric liquor from the 
admixture of the bile, which never riſes into 


pha- ¶ that canal never being at all yellow or bitter, 5 

the but nearly inſipid and colourleſs. 

ach, LxXxXxy, It remains now for me to relate 

tack ¶ ſome attempts to produce artificial digeſtion 
than with the gaſtric juices, reſerving for another 
alſo opportunity the recital of the chemical expe- 

t the ¶ riments made upon that fluid, obtained both 
bile | | from 


the eſophagus, as appears from the juice of 


9 * 


T nnn ir. 


from erows and other animals, with the view 
of acquiring as complete a knowledge as po. 
flble of its nature and properties. The great 
abundance I was able to procure from crows, 
by means of vomiting, gave me the advan. 
tage of inſtituting a greater number of trials, 
than with that of gallinaceous fowls (Lv1, 
'Lv11), from which the gaſtric liquor could 
not eaſily be procured without killing them, 
I firſt wiſhed to examine the effect of the gal. 
tric juices of crows upon fleſh, in the open 
air. It was January, and Reaumur's ther- 
mometer placed near the veſſel uſed for the 
experiment, ſtood at the fourth and fifth de- 
gree (a). For greater certainty in theſe ex- 
periments, I eſtabliſhed a term of compariſon 
by employing fimilar veſſels containing the 
ſame fleſh infuſed in water, TI alſo took care 
upon the preſent as well as other occaſions, 
that the fleſh ſhould be completely immerſed 
im the reſpective liquors, and that the phials 
ſhould be cloſed with ſtopples. For ſeven 
days the fleſh kept in the gaſtric juice, and in 
water continued the ſame. On the eighth! 


(a) Wherever the Aenne! is mentioned in this work, 
the ſame, viz. Reaumur's is to be underſtood, 

N. B. The fourth and fifth deyrees of Reaumur's thermone 
ter anſwer to abqut forty-twq and forty-three and one-fourth of 
Fahrenheit” = 


/ 


per . 
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eerceived a ſlight en for upon on 


view Noth liquors, ſeveral particles ſeparated from 
poſ. Ihe larger maſs, and fell down to the bottom 


f the phials. No further progreſs was af- 
erwards made, and the gaſtric fluid did not 
em at all more efficacious than common wa- 
er; only the fleſh immerſed in the former 
as preſerved from putrefaction, but not in 
e latter. 

LXXXVI. In this experiment 1 had _ 
eef; I verified the ſame. obſervation upon 
he more tender fleſh of calves, chickens, 
nd pigeons, notwithſtanding the heat of the 
tmoſphere had now raiſed the thermometer 
> ſeven degrees (a). While I was making \ 


Treat 
OWs, 
Van- 
rials, 
Lvl, 
ould 
hem. 
ga. 
open 
ther- 
the 
1 de- 


en · Neſe experiments in the natural temperature 
riſon, f the air, I was employed about others of 
the like nature in a warmer medium, viz. in 


can i ſtove, in which the heat varied between 
ions, WW 2*(5) and temperate. And now the effects 


erſel {Wroduced by the gaſtric fluid, differed from 
hials Whoſe produced by water. In the latter the 
ſeven W'<1h began to be a little diſſolved in two days; 


nd in 


hth! 


is was the effect of incipient putrefaction, | 1 
s appeared plainly from the fœtid ſmell which 
began to be exhaled. The ſmell continued 


s work, 
| ) F G- and three bath of Fahrenheit's. 
m—_ (5) Seventy-nine and a half of Fahrenheit's. 
) of 1 ; | 


to 


pers 
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to increaſe during the following days, and jj 
a week became intolerable, hen the fleſh 
was reduced to a nauſeous pulp: In the 
gaſtric juice the ſolution was more rapid; and 
exhibited very different phenomena ; twenty: 
five hours were, ſufficient to decompoſe the 
fleſh contained in it, and in a little more thun 
two days there remained only a very ſmul 
morſe] entire. Theſe ſolutions never emitiu 
any bad ſmell ; whence it is evident, that thy 
did not ariſe from incipient putrefaction, i 
thoſe 1 in water, but from a more efficaciou 
and a different menſtruum, viz. _ gaſtric 
liquor. 

LXXXVII. Being now ee bf different 
occupations, 'I was obliged to interrupt thel 
experiments, and could not reſume them til 
the June followin g; and then taking advan: 
tage of the ſeaſon, I expoſed to the ſun tu 
phials filled 'to a certain height with gaſtri 
Juice from crows, in one of which were im 
merſed ſeveral pieces of beef, and in the other 
crumb of wheaten bread. Nine hours of ſuns 
ſhine much forwarded the artificial digeſton 
which was the object of enquiry. A gol 
part of the fleſh was reduced to a kind of glut 
that when it was handled adhered to the fin 
gers; nothing like fleſh remained in any 
the pieces, but the nucleus, which was Ni 

col 
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conſiſtent and Gbrous, which two qualities i it 
loſt the next day; after having been expoſed 
ſix hours to the ſun the nuclei, like the out- 


id it 
fleſh 
the 


ani ide, no longer retained a fibrous ſtructure. 
ent In the ſun, the heat as well on the firſt as the : 

- thelMWſccond day, was between forty. and forty- 
 thailfſWive (2). The gaſtric liquor produced. upon * 
ſmil the bread a change analogous to that which 


the fleſh had undergone. It not only loſt i its 
white colour and turned grey, but had be- 
ome viſcous, and no longer preſented to the 
eye the appearance, though it retained ſome- | 
hat of the taſte of bread. Of bread as well 
is fleſh immerſed in water and expoled to the 


nittel 
t they 
5 like 
AC10Us 
raftrie 


FerenWun for the ſame time, there was a percepti- | 
t thelWÞle diminution 3 but it was very ſuperficia 
m tl nd inconſiderable when compared. with that 


dran produced by the gaſtric fluid, The bread 
in tu urned four, and the fleſh became putrid, ; 
gaſtrſWircumſtances. that did not take place in the 


caſt, in the other phials, _ „„ 
LXXXVIII. Thus a tolerably complete con- oe 
oction was obtained in the heat of the ſun; 

put it was reaſonable to ſuppoſe, that it would 

ſtill more perfect in the temperature of the 


tomach. In the MES diſſertation I —_ 4 


re im- 
e othet 
f ſun: 
peſtony 
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obſerved, that by way of ſubſtitute for the 


natural heat of the animal that furniſhed gaſ: 
tric liquor for the experiment, I fixed the 


- * tubes under my axilla (Lv1, Lvit); ſuch an 
* : expedient was neceflary in that caſe, fincc 
6 glaſs is incapable of reſiſting the violent actioi 


15 of the gizzard. But there was now no lon- 
ö {el ger the ſame danger, and the experiment 
| might be made in the following i manner. Sc. 

5 glaſs tubes fix lines long and three i 
| diameter, were hermetically ſealed at ori 
"m1 end, and at the other bits of fleſh were intro- 
8 duced, and then the tube was filled with gaſ. * 
tric fluid. It was then very carefully ſtop- ' 
ped with ſealing-wax, and the tubes wer 
I 

” 

c 


* 
CY £ 
: 
"©. 


Wi wy forced into the ſtomachs of ſeveral crow, 
18 Should digeſtion now take place it might bt 
| properly called artificial, ſince it muſt hatt 
been effected in cloſe tubes, to which tl 

juices of the Komach could have no accels,ſſf 

5 But I ſoon found that the wax became ſoft i 
the animal heat, and conſequently did not 

keep the tubes cloſely ſtopt, as T wiſhel * 

There was however no difficulty in ſubſtitu- 

ting a firmer cement, which would not bf © 

either melted or foftened; and with ſuch 1 

cement I repeated the experiment juſt men- 

tioned, and others of a like nature, which 

ſhall deſcribe hereafter. * prepared tuo ©! 

; FF : tubes th 
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tubes in this manner; ; they were given to 1 


crow, and returned by vomiting in an hour 
and an half. I will not conceal my amaze- 


ment at finding, that the pieces of fleſh in- 


cloſed in the tubes were not in the leaſt 
changed, unleſs it was in having acquired a 
blueiſh red colour. My amazement was ſtill 
more increaſed upon obſerving, that they had 
undergone no further alteration after remain- 
ing four hours longer in the ſtomach of the 
ſame crow, encloſed as before in two ſealed 
tubes. Theſe bits of fleſh weighed in all 
twenty-eight grains; ſo inconfiderable a quan- 
tity would have been diſſolved in a few mi- 
nutes, if it had been looſe in the ſtomach, 
and in a very few hours, if it had been en- 
cloſed in tubes open at the ends. . 
LXXXIX. Did this unexpected failure ariſe 
from the communication between the ex- 
ternal air and that within the tubes being cut 
off, or from a deficiency of gaſtric fluid, or 
elſe for want of the action of the ſtomach 
upon the- fleſh? I conſidered maturely theſe 
conjectural explanations, but they appeared 
altogether inſufficient. With reſpe& to the 
laſt, it is repugnant to all thoſe: facts which 
prove the ſolution of aliment within tubes, 
open indeed at the ends, and perforated along 
the ſides, but which effectually * the 
Vor. 3 IT me» 
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mechanical action of the ſtomach upon their 


contents. That the gaſtric fluid was in too : 

ſmall quantity for the ſolution of the fleſh, is \ 

= a ſuſpicion unworthy of attention; for the þ 
N WW pieces. Were always covered by i it, ſo that the MI 
1 quantity of fluid muſt have been greater than i 
' 1 ' _ - that of ſolid. 'Laftly, the communication 1 
. between the external air and that within the | 
o- tubes being intercepted, cannot in all like- WI 
_ * lihood, be the reaſon why. ſolution did not Ml j. 
take place, In order to determine this cer- tc 

tainly, uad the following curious experi- 0 

ment. Having prepared ſeveral glaſs tubes B 

of the length of fix inches, I ſealed them in 

| hermetically at one end, by means of a re- in 

b verberated flame, and the oppoſite extremi- WM ce 


ties were drawn out ſo as to form elongated qi 

cCeones. Through the open end of theſe cones 

I poured a quantity of gaſtric fluid, together pc 

| with a few ſmall pieces of fleſh, which filled in 

I | two thirds of the. wider part of the cone, tc 
=; - I then introduced the cones by their baſis 

into the ſtomachs. of | ſome axows, allotting I dic 
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1 one to each bird; and when they reſted upon ral 
1 | the bottom of the ſtomach, their apexes came ¶ co; 
| | out at the mouth. To prevent cheir being Wl ge: 
1 4 thrown, up, I uſed the precautions mentioned an- 
= | in:another place. (Lxxv1).-:- Thefe: conical WM Tt 
| 5 tubes muſt no doubt have deen r incom- ¶ occ 
wr 4 modious 
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| modious to the animals, 5 but 5 were” ex- 


ceedingly well adapted to the end 1 had in 
view, fince a free paſſage was allowed for the 
external air into them. However, notwith- 


| ſtanding this, the fleſh remained ſeveralhours | 
immerſed in the gaſtric fluid, without ſhew- 


ing any ſign of 56 00 an 

xc. It is proper to apprize the reader, that 
when the ſealed tubes or the cones, were 
kept long in the ſtomach, as, for inſtance, 
ten or twelve hours, the fleſh was generally 
reduced to a dark-coloured gelatinous pulp. 
But this did not remove my ſurprize at ſee- 


ing ſo ſlow a ſolution in thoſe cloſe receivers, 


in compariſon with the rapidity of the pro- 
ceſs in the ſtomach. The gaſtric juice was 
quite freſh, it was in ſufficient plenty, and 
the fleſh put in the tubes and cones. was ex- 
poſed to the fame degree of heat when it is 
in immediate oontact with the ſides of the 


ſtomach. 


If crows are killed during a pivoklty of 
digeſtion, the bottom of the ſtomach gene- 
rally abounds in gaſtric juice, which when 
compared with that expreſſed from the ſpun- 
ges, appears to differ a little, being more denſe 


and bitter, and of a yellow inclining to azure. 


The juice which is mixed with the food, and 
OI the upper parts of the ſtomach, ap- 
H 2 5 | proaches. 
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proaches more to: the nature of that * 
which: the ſpunges are imbibed. Having 


learned from experiment, that digeſtion pro- 
.  ceeds moſt rapidly at the bottom of the. ſto- 

mach, on account probably of the. gaſtric 
1 juice being more active and efficacious there 


from its immediate mixture with the bile, 
which gives it the yellowiſh azure: hue and a 
bitterer taſte, . I preferred this juice to that 
from the ſpunges, and repeated with it the 
experiments with the ſealed and conical tubes 


mentioned in the LXXXVIIIth and LXXX1xth 


paragraphs. But the event did not anſwer 
my expectation, no ſolution of the fleſh ta- 
king place till ſeveral hours had elapſed. 
xc. Upon comparing the laboratory del. 


tined by nature for the proceſs of digeſtion, 
and theſe receivers prepared by art to accom- 


pliſh the ſame end, I could diſcover but two 
circumſtances . in which they differed; the 
fleſh in the veſſels undergoes the action of a 
fluid which is never renewed; while, on the 
contrary, in the natural laboratory it is con- 
tinually ſubjected to the action of freſh juices, 


inceſſantly ſupplied by an innumerable mul- 


titude of follicular glands. Beſides, the gaſtric 
juices being confined within the cavity of the 
ſtomach, there i is little or no evaporation; ; 
whereas, when expoſcd to the air, and con- 

| | _ ſequently 
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ſequently cooled, they cannot but loſe ſome of 
their more volatile and active particles by eva- 


poration. Does then the flow ſolution of 
fleſh in cloſe tubes and in cones, depend upon 


the gaſtric juice being deprived by theſe two 


cauſes of part of that energy, on which di- 


geſtion depends? I found from experiment, 
that the former cauſe, at leaſt, the want of 


renovation had great influence in retarding 
the ſolution. , If, inſtead of perfectly clofing 


the tubes, I left a ſmall -perforation capable 


of allowing ingreſs and egreſs to the gaſtric 
juice, the ſolution of the fleſh took place 
much ſooner. The fame thing happened, 


when, inſtead of leaving the ſame juice in 


the cones all the while, I was at the pains 


of changing it ſeveral times. But warmth 


is another condition abſolutely indiſpenſable 
for rendering the gaſtric fluid of theſe ani- 


mals fit for digeſtion. When this liquor is 


kept in a temperature not more than four or 


ive degrees above the freezing point, its ſol- 


vent 3 is ſo much impaired, that it does 


not ſeem more efficacious than common wa- 


ter ( LXXXV). This 1s alſo obſervable. at 
ſeven degrees (a) (Lxxxvi). In order to ren- 


der the effects of the gaſtric juice perfectly 


0 Forty-ſeven three-fourths of Fahrenheit's thermometer, | 
"on, _ ſenſible, 
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ſenſible, a ſtronger heat i iS. requiſite, as from 
ten to twenty-two degrees (LXXXVI). Still 
ſolution proceeds very ſlowly ; to remedy this 
the animal heat is neceſſary, viz, about thirty 
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degrees (a) (xc). And fo remarkable is 75 
effect of heat in this particular, that the very 
liquor, which, for want of being renewed, 


diſſolyes fleſh ſlowly lat thirty degrees (xc), 


5 effects this very ſpeedily at forty and forty- 


five degrees (6) (LXXXVIT), 


XC11, Every time I expreſſed _ Juice 


from. the ſponges, I waſhed them in pure 
water, which was tinged yellow by the re- 


mains. After having made ſo many experi- 


ments on the gaſtric fluid in a ſtate of purity, 
I conceived it might not be altogether with- 


out its uſe, to make one with the water in 
| which the _ es had been wathedy, with 


this water I therefore filled a {mall glaſs 


phial, which was left expoſed to the ſun, 


with a piece of fleſn in it, for three days i in 


July. The fleſh (which was mutton) ſhew-. 


ed ſome ſigns of ſolution, On the third day, 


there appeared upon the bottom of the plual 


a quantity of jmpalpable matter of. a 2a. cineri- 
(a) Ninety-five one- half of the ſame. | 


(4) One hundred and twenty-two, and one hundred and 
* three L Fahrenheit 5 thermometer. 


tious 


nd 


18 


vous colour, conſiſtin g of particles ſeparated 
from the fleſh immerſed in the liquor. Not- 


withſtanding the ſeaſon, as it uſually is in 


July, was very hot, it had acquired little or 


no fœtid ſmell; whilſt a ſimilar piece o of 
fleſh, expoſed to the ſun in the ſame manner, 
but immerſed in water, became intolerably 
putrid on the ſecond day. | 
 xen11. But it is time to quit the ſubject 
| of digeſtion in crows, and to proceed to that. 


of herons, the other ſpecies of birds which 
J propoſed to examine in this diſſertation. 
The herons upon which my obſervations 
were made, and which the nomenclators 


denominate cineritious, or grey (a), muſt cer 
tainly be claſſed 5 


diate ſtomachs, ſince the ſides of this viſcus 
have an intermediate thickneſs and ſolidity 


between membranous and muſcular ſtomachs. 


When this organ is dilated, it appears about 
two inches wide, and as many long; its form 
approaches to that of a cylinder. When 
opened lengthwiſe, and obſerved internally, 


it preſents e EPR of rugz, of which 


ſome run in a ngitudinal, ſome in a tranſ- 
verſe, and others in an irregular and oblique 


direction. The ſides of the ſtomach are co» ' 


(0 Linn. Syſt, Nat, T. | BY Bel. Av. 
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| e with a kind of gelatinous 3 of 


ſome conſiſtence, but eaſily removed, and of 


a colour between white and yellow. This 


lining ſeems organized; and I thou be i in- 
elined to ſuppoſe, that it is the innermoſt coat 
of the ſtomach. The nervous coat next pre- 
ſents itſelf; it is of a whitiſh colour, and 
moderate thickneſs, but its texture is ſtrong, 
and it is not eafily lacerated. When this 
coat is cleaned and dried with a napkin, and 


then diſtended, and compreſſed underneath, 


it is immediately covered with an effuſion of 
very ſmall and ſcarce viſible drops, which en- 
larging and approaching towards each other, 


form at leaſt a thin aqueous covering. And 
If this be wiped away, and the nervous. coat 


be again diſtended and ſqueezed, another like 
the firſt will appear; and in like manner a 


third, a fourth, &c. with this difference only, 
that the quantity of moiſture is every time di- 


miniſhed. There can be no doubt of this 
being a portion of the gaſttic fluid, diſcharged 
directly into the cavity of the ſtomach. I 
have employed the utmoſt attention in ſearch- 
ing whether this liquor derives its brigin from 
glands, or any analogous bodies, but could 
never diſcover either the one or the other; 
and therefore we muſt ſuppoſe that it is ſe- 
Treted by ſmall arteries, which open into the 

; | ſtomach, 
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neſs. It is compoſed of fleſhy ſtriæ, partly 
tranſverſe, partly longitudinal. The former 


There is alſo another coat, conſiſting of cel- 
lular ſubſtance, and this is the laſt of all. 
XCIV. The ſtomach always, and eſpecially 

when empty, contains. more or leſs gaſtric 
fluid, of a bitter taſte, turbid yellow colour, 
„and generally of ſome denſity. The bitter- 
d neſs is owing, to the bile, which has that 
t taſte, but in an intenſer degree; I have often 
e pound it at the bottom of the ſtomach, and in 
the vicinity of the pylorus. The gall-blad- 
der exceeds an inch in length ; its greateſt 
diameter is of five or fix lines; in ſhape it re- 
ſembles a ſmall egg, of which the ſharp end 
is inſerted into the liver. Notwithſtanding 
many careful examinations, I am not certain 
of having found the cyſtict duct; I however 
ſuſpect that it perforates the duodenum, at 
the diſtance of fix inches from the pylorus ; 
this I collect from a line of an azure- yellow 
hue, which ariſes from the gall-bladder, and 
1s e into that part of the inteſtine.  _ 
. XCV. Above 


Q 


ſtomach, and depoſit their contents there. 
After the nervous, we have the muſcular coat, 
of a red colour, and ſcarce a line in thick- 


appeared to me to occupy the ſurface only, 
the latter conſtitute the internal ſtrata, and 
are continued to the termination of this coat. 
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xcV. Above the ſtomach we meet with 


the ſame kind of fleſhy faſcia, which I have 
noticed in gallinaceous fowls and crows, 
(Lxvi, xLVII, LXXV), 


In the grey heron 
it exceeds an inch in breadth. This faſcia 
is alſo covered with the fame gelatinous 
lining that inveſts the - ſtomach  (xc111), 


Next we find a nervous coat of a finer texture 
than that of the ſtomach, of which it appears 
to be'a continuation, This coat, when at- 


tentively viewed, looks like a fieve, ſo much 


is it perforated at every part. The perfora- 
tions are nothing but the apertures or mouths 
of ſubjacent follicular glands, occupying al- 


moſt all the inſide of the faſcia, and viſible 
through it. If the nervous coat be any where 


compreſſed, a viſcid, cloudy, and, as far as 
I could judge, inſipid liquor oozes out at theſe | 
pores, and continues to ooze out if the preſ- 

ſure be continued. 


The follicles that lie 
beneath, manifeſtly ſupply this fluid in ſuch 


abundance. It would be ſuperflous to de- 


ſeribe theſe glandular bodies ; fince they ex- 
actly reſemble thoſe of crows and gallinaceous 


fowls; whether we conſider the immenſe 


number of them, or their poſition, contiguity, 


ſhape, or colour. When we raiſe this ag- 
gregation of follicles, we come to the mul- 
cular coat, which is very thin, and conſiſts 


% 


— 
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of ſeveral ſtrata of long and compact fleſhy faſ- 
ciculi; next to which lies the laſt or external 
coat, the thinneſt of all, and conũiting of 
cellular ſubſtance. N 

xcvi. The eſophagus is Abbt twelre 
inches in length, and in breadth one and a 
half. Its ſhape is nearly cylindrical, but it 
becomes narrower near the ſtomach. Upon 
examining it externally with a microſcope, 1 
diſcovered that it was quite full of minute bo- 
h * which are, I ſuppoſe, glandular. When 
Ph s been carefully inverted and inflated, 
18 55 Ne humidity, which always covers it, 
|. has been wiped away, if now we lay hold of 
le one end, and ſqueeze it forcibly, fo that it 


re Wl {hall be enlarged inthe adjacent parts, the 
as humidity will appear again; and upon re- 
ſe peating the compreſſion, it will be ſeen ſe⸗ 


{. veeral ſucceſſive times, juſt as in the ſtomach, 


conceive, that the humidity in the ſtomach 
derives its ſource from ſmall arteries, and in 


x- the œſophagus from minute (owe „ Or ſome 

us analogous bodies. 

ale xcv1r. It was natural to iippolie that this 5 
ty, apparatus of fluids, which are conſtantly 
o- W'cickling into the cavity of the ſtomach and 
ul. cſophagus of herons, is chiefly deſigned for 
its ligeſtian. But the {mall number which 1 


poſſeſſed, 


c1II); with this difference, however, as I 


A 


? 
WE 


p . 7 : 
. — pe <4 
= — LED 


ot Eat. 8 9 2 — 

— c E. 
> 12 2 A © 
Z ͤ — 


S 


- 
— 
PP 
< 2 ranger © no 
e 


— " * * 
— Fw RE #1.) * 25 9 oy * 
r 


ee 
e 
\ 


7 04, nf. ot ONS 
. 


— g - ” 
5.4 S 8 „ SENS oO IT IS ar ue, 
„FFC ITS IP, OS 


SR 
108 DISSERTATION, 1G 


poſſeſſed, and their almo never vomiting, 


like crows, indigeſtible bodies, and conſe- 
quently tubes, did not permit me to make 
ſuch a ſeries of experiments as I could have 


wiſhed. I have however been able to make 
the moſt eſſential, of which one conſiſted in 
enquiring into the manner of digeſtion in the 


ſtomachs of theſe birds. For this purpoſe 1 
had recourſe to the tubes, than which I do 
not believe there are any means better adapted 
to ſuch enquiries. It is well known that the 


grey heron feeds on fiſhes, frogs, water- 


ſnakes, and ſeveral ſorts of aquatic worms and 
inſets. Thoſe in my poſſeſſion /devoured 


frogs, and eſpecially fiſhes, with great gree- 


dineſs; and I therefore uſed them for my ex- 
periments. They ſwallow frogs of a mode- 


rate ſize whole. A whole frog, incloſed ina 


tin tube, was introduced into the ſtomach, 
together with a fiſh, of bulk nearly equal, 


included in another tube. In twenty-four | 
hours the heron was killed, and the ſtomach : 


opened; though the tubes were very thin, 
they had received no damage, if we except 
two ſlight contuſions upon one of them; they 


were ſo light, that it was not difficult to gueſs 
that they no longer contained the ſame quan- 
tity of matter that had been put into them. 
The little fiſh was all diſſolved, e ſome 
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of the e a few bones of the head, and a 
bit of the fleſh of the back, which had be- 
come ſo tender, that the parts no longer co- 
hered. The frog's ſnape was more eafily diſ- 


% FF. 


ä tinguiſhable than that of the fiſn; the —_— 7 4 
1 of the thighs, and even the bone itſelf, was. —_— 
' WH quite deſtroyed;/ but the ends of the lower. 
ls well as the upper limbs remained. The Bl 
; integuments. of the abdomen and thorax were .» 
| no longer to be found; and the ſubjacent io 9 
fleſh was become. ſo ſoft, that it appeared to 1B 
: have undergone a ſlight boiling. -- The bones -.- 
p had acquired the ſoftneſs of cartilage. Theſe . 
p remains of the frog and fiſh were impregnated _ 9 
: with gaſtric fluid, ahd taſted bitter. The in- | *_ 
1 telligent reader perdeives the immediate con- 5 1 
f ſequences of this experiment. In the firſt id The 
5 place the ſtomach. of herons acts with ſome _, x 
1 force upon the ſubſtances it contains, as We | 4 
1 may collect from the flight contuſions upon 
. one of the tubes. | Secondly, digeſtion, which 1 
1 wr 
% vas in an advanced ſtate in the frog, and _ 
" "WT quite complete in the fiſh, is not the effect of ß 1 | 
ot Nvituration, but of the gaſtric fluid, which en- 1 
1 tering in at the open extremity of the tube, _ 


Fo through the holes at the ſides, penetrated _ 

che two animals, and by virtue of its ſolvent _ 
power, partly conſumed them; but it made 
ne greater havock upon the fiſh than the frog, 
of EIT aw 
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on account of its being tenderer. - Third, 


che chene of the gaſtric fluid of the heron is 
not limited to the ſolution of ſoft parts, ſuch 
as the ſkin, fleſh, '&c. but extends to the 
eee viz. the bone. 
-xcv111; Of the laſt circumſtance I wiſhed 
to obtain greater -certainty, by putting bones 
alone into the tubes. We have already ſeen 
that crows are incapable of digeſting hard 
bones, and that they: digeſt ſach as are ten- 
der with difficulty (LX, LXXII, LXXIII), It 
was thereſore an object of great curioſity to 


diſcover what would happen in herons; and 
it was caſy to ſatisfy this curioſity, by inclo- 


fing bones of ſeveral ſorts in the tubes; in one 
I therefore encloſed only the tender with of 
frogs or fiſhes; in another hard bones, viz, 
the thigh-bone of a turkey broken in two 
pieces. The pieces of both the hard and ten- 
der bones were formed into two bundles, and 
tied with thread. After an heron had re- 


tained theſe two tubes in its ſtomach twemy- 


ſeven hours, it was killed. It was with 4 


mixture of ſurprize and pleaſure that I faw 


the tube which contained the fiſhes and frog 
bones empty, while the ſtring remained en- 
tire. The gaſtric juice had then perfect 
diſſolved the bones. Bot this was not the 
| mow with — to the contents of the other 
tube, 


v % 27,4 7/4 048-17, an _-— i 
tube. I ſhould have conſidered them as un- 9 | 
touched, if they had not appeared ſmoother, _ 3H 
whiter, and perhaps thinner than at firſt. o 
They now weighed only eleven pennyweights 
and ſix grains, whereas at firſt they had 1 
weighed fourteen pennyweights; they had | 
therefore loſt of their original weight three 
1 pennyweights within ſix grains. If this ex- - 
periment be compared with that made upon «hh 
* crows, with the ſame intention, it will ap- 
1; Wl pear evident, that the gaſtric juice of the lat- 
t» ter is leſs efficacious in diſſolving bones than | } 
that of the heron. And in truth, their na» 9 
ture requires that they. ſhould digeſt every 3 
ne part of the animals upon which they feed. I : 
of Wh gave them ſome frogs, and obſerved. their | 
E. way of cating them ; when of a moderate fize - 9 
0 they ations them whole, when very large 1 
they ſeparate them into ſeveral portions, and | 
n allow them without parting the fleſh from = 
re. he bones. Since, then, herons do not enn 
ty- Joy the advantage of vomiting up r er 
wy incapable of being digeſted (Lxxv11), and 
au che bones of frogs and ſuch animals cannot 
vs Ml fy be voided at the anus, Nature has wiſely | 1 
en- ¶ endowed the ſtomach with the power of bot . 
ay octing and aflimilating bone. bl 
the xCIX. It was equally curious and important nn 
her to Enquire, whether the œſophagus of the 
1be, NO 5 ; heron 
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heron as well as of crows, is capable of per- 
- {Forming digeſtion (LXXVII, LXXVIII, LXX1X), 
"The great length of the neck, and conſe. 
quently of the eſophagus, is extremely fa. 


vourable to ſuch an enquiry. For this pur- 
poſe a flead frog was forced half way down 


this canal with the head downwards, where 
it was fixed by a ſtring, of which one end 
was tied round the hind legs, and the other | 


came out of the mouth, and was wrapped 
round the neck. In this ſituation it remained 


two hours, and more was effected than I could 


expect ĩn ſo ſhort a ſpace. The animal was 
indeed entire, but was become very tender, 
though the tenderneſs did not penetrate far 
below the ſurface. This appearance of in- 

ipient concoction induced me to puſh the 
T further, that I might ſee how it 
would terminate. The frog was therefore 
replaced in its former ſituation, where it con- 
tinued three hours longer; I then thought it 


time to examine the animal, and drew up the 


pack - chread, but nothing came up with it 
except the hind legs and ribs; the reſt re- 


mained in the throat, and an inſtant after- 
wards I perceived the animal tranſmit it into 


the ſtomach. I found: the legs and thighs 
half diſſolved, and being very defirous of 


. what had happened to the other 
parts 
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parts of the. animal; I'determined to kill the 
heron without delay. The frog was in the 
ſtomach; 
quite deſtroyed, and what remained entire 
was eaſily diviſible into ſeveral portions, eſa 
pecially at the articulations. The fame ap- 


pearance of decompoſition had taken place, 


as if it had been macerated in water; but 


it did not exhibit the ſmalleſt ſign of 8 
faction. 


c. Although experichent thus obundandly. 


pa a ſenſible concoctiòn in the alopha- 


gus, I had not adverted to one circumſtance, 
which however deſerved attention, viz. to 
fix the preciſe loſs which the fleſh underwent. 
in that cavity. I therefore repeated the ex- 


periment with this view, but having no frogs 
in my poſſeſſion, ſubſtituted ſome fleſh with 


which I happened to be provided, conſiſting 
of cow's lungs, to the amount of half an 
ounce, forty grains. It was drawn but of the 
eſophagus by means of the pack-thread, af- 
ter it had remained there thirteen hours, when 


it had loſt ſeven pennyweights and two grains. 


As the eſophagus of the heron is mem- 
branous, it is more than probable, that -its 
mechanical action did not concur in produ- 
eing this effect; it however was proper to 
prove this by direct . which a 

Vor. I 5 CONE TS” be 


the external muſcular fleſh was 
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be done by means of the tubes. With then 
therefore I repeated the experiment which J 
had before made, in order to determine, whe- 
ther the eſophagus of the heron is capable 
of digeſting food. Solution of the fleſh un- 
doubtedly took place within the tubes, and 
ſo I was convinced, that it did not depend on 
any motion of the eſophagus, but on the ef. 
ficacy alone of the fluid which is ſecreted by 
it. 
cru. Another experiment yet ee to 
be made, whence we might deduce not only 
the exact diminution of the fleſh, but the 
proportion between its diminution in the 
ceſophagus and ſtomach ; two globular pieces, 
two-thirds of an ounce each, of cow's lights 
were introduced, one into the œſophagus, and 
the other the ſtomach; each remained ſeven 
hours in its reſpective fituation, when the 
' heron was killed; the” ball from the ſtomach 
at firſt of the ſize of a walnut, was now n0 
larger than a pea, and weighed only twenty- 
eight grains. That which had lain in the cſo- 
phagus was indeed reduced in bulk, though 
but very little in compariſon with the other; 
it had loſt three e ond __— 
| grains... --- 
Both theſe U gave me an opportu- 
| ** of — that the juices, 3 


DI18$ERPATION If Arg 
of the ceſophagus or ſtomach,” did not ſeem 
to act by penetrating deeply i into the ſubſtance 
of the fleſh, but by corroding the ſurface; 
e the external layer was firſt diſſolved, and then 
thoſe that lay beneath in their order. And 
d in reality, when I came to waſh the ball ta- 

n WW ken from the eſophagus, and wipe away the 

f- external gelatinous ſtratum already diflolved 
dy by the eſophageal fluid, the next ſtratum 
ſhewed the natural fibrous, firm, and red ap- 
pearance; and when the ball was cut into two 
hemiſphefes, the inſide ſeemed perfectly 
ſound, without the ſmalleſt ſign of having 
been impregnated or touched by that corro- 


cable to the other ball; for notwithſtand- 
ing its great — 1 was youu found 
within, 

I had now but two Desen left and theſe 
I facrificed to the deſire of aſcertaining ill 
further the exceſſively rapid concoction of the 
ſtomach, compared with that of the ceſophas ; 
gus. And in fact, I obſerved it again on 
two frogs and as many fiſhes, of which the 


gus and ſtomach, and the latter nine hours. 

Theſe experiments incontrovertibly prove, 
ortu- Bl that the eſophagus of the heron as well as 
nethet of the crow, has the privilege of digeſtin 8 
12 any 


five liquor. The ſame obſervation is appli- 


former continued eight hours in the ceſopha- 
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relation between the gaſtric fluids. Firſt 
then it has been proved, that theſe fluids, 
beſides being alike in colour, are always falt 
and bitter; and that the bitter taſte derives 


of trituration. Thirdly, In theſe two or- 


ner in the ſolution of the food; they firſt 


1 
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any food that may happen to be lodged in it: 
this privilege extends likewiſe to other ani- 
mals, as we ſhall ſee in ſome paſlaged of the 


following diſſertations. 
cli. The obſervations related in the. pre- 


ſent and the preceding diſſertation, preſent us 


with various inſtances of agreement and diſ- 
agreement in the digeſtion of birds with muſ- 


cular and of thoſe with intermediate ſtomachs. 
Let us here, fo 


the convenience of the 
reader, collect into one point of view theſe 
ſcattered traits; they may fix more firmly in 
the mind all that we have obſerved, whether 

curious or intereſting, in theſe two claſſes of 
animals. With reſpect to the traits of re- 


ſemblance, they ma be reduced to the 


its origin from the bile; which regurgitates 
through the pylorus into the cavity of the 
ſtomach. Secondly, theſe fluids are the im- 

mediate agents of digeſtion, both in muſcu- } 
lar and intermediate ſtomachs, independently 


ders of birds the fluids act in the ſame man- 


| ſoften and next convert the ſurface into jelly, 
4 then 


1— 
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then produce the ſame effect upon the interior 
parts, and ſo inſinuating themſelves gradually 
till it is completely diſſolved. Fourthly, they 
do not entirely loſe their ſolvent” efficacy as 
ſoon as they are taken out of the ſtomach, 
provided they are heated to a proper degree, 
as artificial digeſtion proves. Laſtly, The 
ſources from which theſe fluids ſpring, are, 
in great meaſure, the ſame in both claſſes, 
viz. the follicular glands, with which their 


organs abound. 


eri. The differences are in part reducible 
to the inferior efficacy of the gaſtric fluid in 
muſcular to that of the ſame fluid in inter- 


mediate ſtomachs. Thus the gaſtric fluid in 
the former is incapable of diſſolving the fame 
aliment, which in the latter it eafily diſſolves. 
In like manner the food, which each kind of 
gaſtric juice decompoſes and digeſts, is ſooner 


ſubject to this change from that which be- 


longs to intermediate ſtomachs. And this is 


alſo the reaſon, why artificial digeſtion ſue- 


ceeds much ſooner with the firſt than the ſe- 


cond. The fame inefficacy that the gaſtric 


Juices of birds with muſcular ſtomachs ſhew 
in decompoſing certain aliments of a firm 
texture, extends alſo to their œſophageal 
juices in decompoſing ſoft ſubſtances, not- 


withſtanding the latter are tolerably well de- 
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campoſed by the cſophageal juice af bird 
with intermediate ſtomachs. The prodigi- 


ous effects of trituration in muſcular ſto- 
machs, conſtitute another very ſtriking diffe- 


. rence between theſe two claſſes of birds, the 


feeble force of intermediate ſtomachs being 
ſcarce comparable with the enormous power 


af the other kind. Such a degree of force 


was abſolutely neceflary in theſe, ſince the 


Juices are incapable of decompoſing food of 


conſiderable firmneſs, ſuch as ſeeds, the na- 
tural food of birds provided with gizzards; ' 


and therefore an agent capable of breaking, 


triturating, and thus pre- diſpoſing them for 
digeſtion became neceſſary; and ſuch are in 
reality the gaſtric muſcles in theſe fowls. 
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CONCERNING DIGESTION IN AN t- 3 
MALS WITH MEMBRANOUS S To.. 
MACHS. FROGS. NEWTS. EARTH . 40 
AND WATER - 8$NAKES, VIPERS, ki 
FISHES. SHEEP. THE Ox. THR #1 
HORSE. HARE 0 1 80 


9 S MoS 2 
bi So ia Ee EET en 
** = l g 


O examine at full length the nature f 
. digeſtion is the object of theſe diſſer- 1 
tations. By extending my enquiries to the 
three claſſes to which all animated beings 
may be referred, I hope to be enabled to ſolve 
the problem in a ſatisfactory manner. Of 
theſe claſſes the firſt comprehends animals 
with muſcular, the ſecond with intermediate, 
and the third with membranous ſtomachs. id 
The laſt claſs is infinitely more numerous 
than the two former. If we ſuffer our ima-= 1 
gination to range over the immenſe multi- 1 
tudes of quadrupeds, fiſh, reptiles, birds ff 
prey, not even excluding man himſelf, we. 
I 4 N ſhall 1 
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ſhall find, that they are all, or nearly all, en. 


owed: with membranous ſtomachs; not to 


mention that numberleſs tribe of minute be- 
ings, the greater part of inſets. My taſk 
would have been endleſs if I had projected 


enquiries, I will not fay concerning every 


| ſpecies of animals included under theſe ge- 


nera, a project which many academies would 
not be able to execute, much leſs a ſingle ob- 
ſerver; but concerning great part of them. 


J was therefore obliged to confine myſelf to 


reſearches upon a ſmall number. Theſe re- 
ſearches combined with others already rela- 
ted in the two firſt diſſertations, will be ſuf- 


_ ficient, if I am not very much miſtaken, to 


ſet the theory of digeſtion in a clear point of 
view, both in animak and man. As the va- 
rious ſpecies, which I take into conſideration, 


cannot be all exhauſted in a ſingle diſſertation, 


I ſhall diſtribute them into ſeveral, beginning 


with the animals that are fituated loweſt in 
the ſcale of ſentient beings, and ending with 


that which occupies the bier and nobleſ 
place, with man. | 


cy. Let-us begin them with frogs: and Wa- 


ter newts, two ſpecies of {mall carnivorous 


animals. As the mouth and eſophagus in 
the former are large, it was eaſy to introduce 
tubey into (heir long ſtomachs. But I was 


- ſoon 
; 
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don aware, that it would be neceſſary to 
) make experiments upon a great number at 
once, if I wiſhed to know what changes the 
fleſh encloſed within the tubes underwent in | 4 
the courſe of ſeveral days; for the tubes were 7 
very often vomited up, and at uncertain in- 
tervals, ſometimes in a few, ſometimes in ſe- 
veral hours after they had been ſwallowed; 
at others again, after a whole day, and in 1 
ſome inſtances, after a ſtill longer interval. it 
As I knew, that this ſpecies of animal very 9 
greedily devours any ſort of fleſh that falls in . 2 
its way, I did not think of ſelecting, but took 1 
what happened to come firſt to my hands, and 
this proved to be a piece of the ſmall inteſ- BW 
tine of a ſheep, which I divided into twelve 1 
| portions, and encloſed them in as many tubes. 
Theſe tubes were diſtributed among fix of 
my largeſt frogs, two being given to each. 
| They were kept in a very large veſſel of wa- 
ter with high perpendicular ſides, that they 
might, not make their eſcape. I neglected 
the tubes that were thrown up, and examined 
thoſe only which remained in the ſtomach. 
In the ſpace of a day I obſerved the following 
reſults. From the intervals of the grating 
which lay before the open extremities of the bt 
tubes, there oozed out a cineritious matter, 1 
1 EN - which, 4 
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which, when touched, adhered to the fin- 
gers, and formed long filaments. When the 
grating was removed, I perceived, that this 
gluten was nothing but the fleſh itſelf, which 


at that part began to be decompoſed and to 


change its nature, retaining however the cha. 


racteriſtic marks of fleſh-in the more internal 


parts of the tubes. Upon opening the ſto. 
machs I did not find any gaſtric fluid; 1; they 


were quite dry. 


vi. In two tubes that were examined at 
the expiration of two days, the fleſh had un- 
dergone a further decompoſition. t now 
not only oozed out at the meſhes of the lat- 
tice-work, but likewiſe at moſt of the per- 
forations in the ſides of the tubes; and when 
it was drawn out with the point of a pair of 
forceps, and then freed by waſhing from the 


viſcid mucilage, what remained of real fleſh 


or inteſtine was ſo very little, that I do not 
believe it exceeded the thirtieth part of its 
original weight. At the end of the third day 
there remained but a fingle tube in one frog; 
in this there was no fleſh, but it had been all 


diſſolved to ghaten, had oozed out of the 


tube, and adhered to the ſides of the ſto- 
mach, excepting a very ſmall portion that 


was 
| 
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vas inſip id to the taſte, we e 


n- 

he the altre fluid had effected this alteration 
his without the concurrence of any mechanical 
ich Wittion of the ſtomach. It muſt however be 


allowed, that this fluid, is exceedingly flow 
n producing its effects, ſince it required three 
lays. This ſlowneſs muſt have ariſen either 
from the ſmall quantity or inefficacy of the 
fluid, or perhaps from both cauſes. In con- 
:quence of this tardy action I found in ſimi- 
ir experiments upon fix other frogs, that 
he fleſh in ſome of the tubes was not entirely 
onſumed at the end of the fifth day. 
vii. The gaſtric liquor of frogs is not 
owever on this account incapable of c 
octing in time ſubſtances which we thou] 
ave ſuppoſed above its power, viz. banes. 
n a quantity of frogs brought me one day 
dy the fiſhermen, there was one ſo large, that 
vas induced by its enormous fize to kill it, 
n order to ſee what it contained; I found, 
at the enlarged bulk was owing to a mouſe 
n the cavity of the ſtomach. - The hair had 
degun to fall off, and the ſkin was become ſo 
ery tender, that it had loſt its cohefion. The 
ore as well as the hind legs had undergone a 
eater degree of ſolution, the bare bones 


atter Iny being lea. and they were 8 —— 
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waſted and converted into a ſemi-gelatinou tl 
ſubſtance. The mouſe upon being opened 


7 
appeared quite ſound internally, the deſtruc. Wl ti 
tion was confined to the ſurface, and there- B 
fore occaſioned by the gaſtric fluid, which had #1 
begun to act here on the external parts, juſt v 


as it does in animals with muſcular and in- ;, 
termediate ſtomachs. The ſmallneſs of the d 
extremities permitted the fluid to penetrate ¶ b 
them with greater facility, hence it had al- a. 
moſt conſumed them without ſparing even the t. 


bones. In this inſtance I could not perceive ¶ c 


any ſign of trituration, for the mouſe wa pi 


neither bruiſed nor lacerated; nor can I con- ¶ v 


ceive what other force can be exerted: by ſto - ſa 
machs compoſed of ſuch fine coats, beſides re 


that of compreſſing the bodies they contain, fr 


| when they happen to be very large. cl 
- cviit. The mouth and throat. of water ſo 
newts are both fo narrow, that they would tt 
not admit the uſual tubes, they however ad- 
mitted others made in the ſame form, but d 

a ſmaller ſize, on purpoſe for them. From 


| kavitgs kept theſe animals in my houſe for ſe- * 
veral years, both when I had occaſion to exa- | 
mine the circulation of the blood, and wil .. 
obſerve the admirable a > of ther 
Wha, I had learned, that the food uy 8 
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they devour with the greateſt avidity ĩs living 
earth- worms (4). Nearly the ſame obſerva- 


tion is made by my illuſtrious friend, Mr. 
Bonnet, in his fine memoir concerning the re- 
production of the limbs in water-newts, in 
which he confirms my diſcovery of this won- 
derful reproduction in the cleareſt and moſt 
deciſive manner, after it had been queſtioned 
by Meſſrs. Adanſon and Bomare, for want of 


| addreſs and ſkill in making experiments in 


this branch of. zoology (5). J had then re- 
courſe to earth-worms; they were cut in 
pieces, and placed alive in the tubes, which 
were introduced into the ſtomachs of ſeveral 
falamanders. The gaſtric fluid of theſe little 
reptiles acted more ſpeedily than that of 
frogs (cv1). = he divided worms began to 
change colour in fifteen hours, and to become 
ſoft and flabby. About the thirtieth * hour 
the parts had loſt their coheſion, ond the 


(a) I treat at full length of theſe aquatic lizards i in ny three 
works intituled, 


Prodromo di un' opera da n ſages. le riproduxion 


ani 
ry TA” Cuore ne? vaſi ſunguinei, 


De” Fenomeni della Circulazione obſervata nel giro univer. | 
ſale de? vaſi. „ g 


| (6) The memoir is inſerted in Rosier s Journal for No- 
vember, 1777. 


0 B. It is ARE reprimed in the late collection of his 
works. | 5+; > ; 
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rings were no longer viſible ; and in leſs than 
two days they were converted into a whitiſh 
pulp, of which the you: mow had run out 
of the tubes. 

cax. The diſſection and ediinitarſ of the 


ſtomachs of newts preſented me with a phe. 


nomenon, which muſt not be concealed from 
the reader, both on account of its ſingularity, 
and the light it throws on the preſent ſubjeR, 
This phænomenon is nothing leſs than a great 


number of ſmall white worms in this viſcus, 


viſible to the naked eye; of the thickneſs of 4 
thread, and the length (at leaſt in the largeſt) 
'of two-thirds of an inch ; however if we wiſh 
to examine them minutely, we muſt -employ 
the microſcope. They are of two ſorts; in 
one both extremities terminate in a point, the 
other has one end pointed; but the other ob- 


5 tuſe, and marked with a dark ſpot; the lattet 


ſpecies is ſhorter than the former, and thin- 
ner in the ſame Proportion. Each ſpecies 1s 
furniſhed with rings, narrower at the erids of 


the body, and wider at the middle, as is ge- 


nerally the caſe in anular worms. Theſe two 
ſorts of worms ate not flat or compreſſed, but 
round; it is therefore certain that they do not 
belong to the genus of fænia, or the gourd 
avorm, but to that of round or columnar worms 
(teretes). They are not looſe in the cavity 4 
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the ſtomach, as the worms lodped in the in- 
teſtines of larger animals commonly are, but Iz 
are always found with one extremity inſerted \ + = 
to ſome depth in the internal coat of that or-: 
gan; hence it requires ſome force to detach - 
them, and frequently they break ſooner than 
ſeparate. Of thoſe that have the dark ſpot, | 
the more obtuſe end is fixed in the ſtomach). 15 1 
it is impoſſible to ſay whether this is the caſe : ' 
with reſpe&\,to the others, ſince both ends "8 
are equally pointed. The looſe extremity 
projects into the cavity of the ſtomach, ſome=< - 
times coiled up in the form of a circle, and 
at others twiſted in a ſpiral. If the ſtomach Re 
be taken out of the animal, and ſet to mace= = _ 0 
rate in water, the worms live for many hours 
without quitting their ſituation: if afterwards 
we ſeparate them with the hand, without 
breaking them, and place them upon ſome 
ſubſtance, in order to obſerve their move- 
ments, they will be ſeen to writhe in various 
directions; ſometimes bringing the mouth 
towards the tail; ſometimes ſtretching them- 
ſelves in a right line; and at others-making 
ſtrange contortions, as is uſual with reptiles . , 
in general. | -- 
cx. Not being able to conjechure for what U 
purpoſe the part perpetually inſerted in the 
* of the viſcus, could be deſigned,” 
„  _ ulldeſs. 
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unleſs it was to ſuck the thinneſt and pureſt 
paart of the liquor; and conſequently ſuppo- 

- fling it to be the head of the animal, or at 
leaſt ſome analogous part, I tried to diſcover 
the mouth with the aid of the microſcope; 
but my endeavours were vain: I believe, 
however, that I found the alimentary canal; 
it is a bright ſilver- coloured ſpecies of inteſ: 
tine, runnin the worm, in a tortuous 
manner, from ſide to fide; it -iv always full 
of a number of particles, which fluctuate re- 
gularly, like a buoy, probably impelled by a 

, fort of periſtaltic and antiperiſtaltic motion. 
This canal is common to each ſpecies; in that 
with a dark ſpot at one extremity (C1x), 1 


| ſecond canal may be perceived; it is ſtrait, 
3 and probably (I ſhould rather fay certainly) 
= \ the. receptacle for the eggs; for I have al- 
5 ways obſerved it more or leſs full of a great 


number of corpuſcles, of an oval ſhape, float- 


{0% ing in a very tranſparent lymph ; theſe cor- 


puſcles, when the worm is not in motion, 
always continue at reſt. If we lay hold of 
the animal by its extremities, and break it in 


F the middle, the little canal will generally be 
F broken, and the ovula will make their eſcape 
FE in a ſtream from the lacerated part. It is not 
1 difficult to burſt them between two pieces oſ 


talc, when a thin fluid ſprits from them; 
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after which the eggs become dry and opake; 


conſiſting now of nothing but the empty cover, 


as always happens to the membranaceous 
eggs of ſmall animals. Each worm of this 


ſpecies is furniſhed with thoſe oval particles 


encloſed in their canal; if they are real eggs, 


as there is great reaſon to believe, we muſt 
conclude that every individual is an herma- 
phrodite; it will however remain doubtful 


whether they are ſtrictly ſo; i. e. have no need 


of copulation, like ſweet=water polypes, and 
many other forts of microſcopical animals, 


&c. or elſe, in the wider acceptation of the 


term, are like teſtaceous and naked ſnails and 
carth-worms; each of which brings forth 


eggs and living young, but requires the con- 


currence of another individual. 


cx1. I might probably be aſked whether 


theſe worms lodge in healthy newts, or ra- 
ther in ſuch only as are diſeaſed. This doubt 


ſuggeſted itſelf to me; and in order to clear 


it up, I examined not only ſuch as I kept at 
home, and were therefore liable to the ſuſpi- 


cion of unhealthineſs, but ſuch alſo as were 
newly caught, and full of health and vigour; 


but the ſtomachs both of .the -one and the 
other harboured alike theſe unpleaſant gueſts. 


But it muſt be obſerved that they do not fix 
their abode in all newts; and that in thoſe. 


Vor. I. 
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where they do, they are not equally nume 
rous. Of the immenſe number I have opened 
at different times, and with different views, 


three-fourths have had a family of worms 
in their ſtomachs; which is ſometimes com- 
poſed of only five or fix individuals; at others 
of ſeveral dozens, and at others gain of an 
hundred or more. | 

Cx11. In my numerous examinations of the 
ſtomachs of the different animals mentioned 
in this work, crows alone have exhibited a 
phznomenon nearly reſembling what is found 
in newts; I mean a quantity of worms lodged 
in the ſtomach. But theſe worms are not 


inſerted into the internal coat, as in newts, 


hut are found between the internal and the 


nervous. We are very well acquainted with 
the little worms that live in trees, and gener- 
ally fix their abode between: the bark and the 


| wood; and lurking there unſeen, devour the 


cortical part, which furniſhes them with an 
agreeable aliment. If the bark ſhould be 
parted from the trunk on purpoſe, or by ac- 
cident, their devaſtations are expoſed to view, 
in the form of excavated paths, winding 
backwards and forwards in a ſerpentine di- 
rection; nor is it uncgmmon to ſurprize the 


worms actually employed in forming theſe 


excavations, which ſerve them at once for 


food 
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food and lodging. The ſame ching geuch is 


obſervable with reſpect to the worms of crows. 


If the internal be parted from tlie nervous 


coat ſlowly and carefully, theſe animals are 
ſuddenly expoſed to the eye, adhering for the 


moſt part to the back of the internal coat, 
lurking in certain cavities formed in its ſub- 
Rance, and which in all likelihood, ariſe from 
the eroſion of theſe very worms. Further, 
we find ſome with both ends expoſed, while 
the middle is deeply buried in the ſubſtance 
of the internal coat: Laſtly, others have one 
extremity inſerted into this, and the other 
into the adjacent nervous coat; but they ne- 
ver make their way into the cavity of the ſto= 
mach. Theſe worms do not appear to differ 


from thoſe 1 in newts, in colour, length, thick- 
neſs, o in the alimentary canal; they have 
however one eſſential, difference, they are 


without rings, but have a ſmooth and ſlip- 


pery ſkin. In their motions they are dull 


and languid; when taken from their abode, 
and placed in water, they live many hours. 


They are found both in grey crows and rooks ; 


but I have never ſeen them in any part of the 
body except the ſtomach. 


CX111. But let us return to the worms in 
newts (CIX, cx, cx1), and conſider them 


in as far as they relate to digeſtion. 1 aſſert 


K 2 that 


. 
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that their preſence is an incontrovertible 
5 5 proof, that no ſenſible degree of force is ex- 
= ., - erted by the ſtomach; for how is it poſſible 
1 to conceive that the ſides of the ſtomach can 
 . rub agair h other, or at leaſt impinge 
| = againſt the food, without doing the ſmalleſt 
ls injury to worms of ſo delicate ſtructure? I 
have more than once taken the ſtomach of a 
newt between my thumb and finger, and 
ceompreſſed it very gently, or rubbed it lightly, 
_ _ and upon opening it, have always found ſome 

1 rupture, ſome diſcontinuation of the parts of 
x theſe worms. We muſt therefore conclude, 
| that digeſtion in water-newts is ſolely the ef- 
_ fect of the gaſtric fluid, of which the efficacy 
wal has been already ſhewn in the decompoſition 
| of earth-worms incloſed in tubes (cv111). I 
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15 have alſo ſeen its action, in a manner equally 
| 1 ſtriking, on worms which newts have taken 
Ws and ſwallowed of their own accord. How 
TRY tenacious theſe minute reptiles are of life, is 
JF abundantly proved by cutting them into ſe- 
_ veral pieces, in conſequence of which they 


1 ds not die; but on the contrary multiply, as 
1 many worms being produced as parts into 
| which they were divided (a). It is true, 
1293 they do not ceaſe to live after having remained 


* 


5 T (a) See Reaumur, Bonnet, and my Proſpectus. 
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ten or twelve hours in the ſtomach of a newt; 
nay, when they fill it too full, they void ſome 
alive and crawling by the mouth, whether by 
actual vomiting, or whether the worms, after 
various movements in ſo diſagreeable a place 
of confinement, at laſt find their way out 
through the eſophagus. But they certainly 
die at laſt, not becauſe they are triturated or 
cruſhed to pieces, for they continue whole 
for ſeveral hours ; the gaſtric fluid firſt ſoftens 
and then converts them into a gelatinous ſub- 
ſtance, and by a continuance of its action, at 
length reduces them to an impalpable maſs. 
cxiv. But how come the tender worms 
in the ſtomach to eſcape ſolution, when all 
other inſets, whether aquatic or terreſtrial, 
upon which the newt feeds, die and are di- 
geſted? If it ſhould be faid, that this hap- 
pens becauſe they have been habituated to 
the ſtomach by long reſidence, the difficulty 
would be perhaps removed to a greater diſ- 
tance, but certainly not taken away altoge- 
ther. As the cauſe of this phenomenon, we 
muſt aſſign the inability of the gaſtric fluid to 
decompoſe theſe minute beings, however 
powerful may be its energy upon others of a 
ſtructure leſs delicate; juſt as a chemical 
menſtruum is capable of diſſolving one metal, 
but not another. Thus aqua regia diſſolves 


. 


—— — — — A”. 


2 7 
i 


n 


Z 
„ + nr 6 


. UNE Tn 


— Y — — — JESS — - 

: — — 2 — — — 4 — — —üU—ää) ——— 

ä ——— —— T— —————— — —.— : 2 
— * * * * _ 4 


——— ————— . 


* 
3 — 


— 


— — 
e 


* ; 
£ 1. 
1 4 4 
1 N 
1 * 
7h 
# 
1 
I 
: * 
4 * 
BW” ; | 
3 
& 
4 
#* 
4 
* 
1 


— * 
— 
5 


e 


[ney 
pn 


FR” 
aut 
„ 
3 
* 
* 
12 
. 
* I 
* 5 
HAY 
* 
8 
1 N 
HY 
S . 
158 
. 
q * 
4 «#4 
© 4300 
", 
WS 
a 1 
78 
145 
5 * 
1 


* 
1 
11 

. 
47 


2 
n 
3 


n l . 
> 1 ſear then $ 
* 9 ty 
e 


by 
38.285 


_—_— l 

— N 

= Pon wu 
EEE = 

rr e - 
. 


> 


134 DISSERTATION It. 


gold, but not filyer; or an acid that com. 
bines with the calcareous, has no attraction 
for the - argillaceous and ſiliceous earths, 
Nearly the fame difference of digeſtion is alſo 
obſerved in that of polypes provided with 
arms; they ſometimes ſwallow their own 
arms along with inſects; but though the 
former die and are digeſted, the ſecond do 
not in the leaſt ſuffer, Thus a polype in- 
ſerted into the ſtomach of another polype, 


continues to live as before (a), 


exv. But let us proceed to ſerpents, of 
which I propoſed to treat after frogs and 
newts. Thoſe which are moſt eaſily procu- 
red in the enyirons of Pavia are certain ter- 
reſtrial ſnakes, called in ſome provinces of 
Italy, Smiroldi (o); and water-ſnakes, which 
many naturaliſts eall ſwimming (natrices) (c). 
The firſt confiderably exceed the natrices and 


vipers in ſize. The largeſt are about an inch 


and a half. in thickneſs towards the middle of 
the body, and forty-five and ſometimes fifty 
inches long. The lower part of the body is 
white mixed with yellow and green ſtreaks, 


(a) Trembley, Mem. ſur les polypes. | 
(4) Not deſcribed by Linnzus or any other paturalif, as 
far as I know. 
(e) Natrix. Linn. * Nat. T. 1. dn _ Ray. 
quadr. 5 
the 
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the upper part is blackiſh, but towards the 
neck and head interſperſed with a milky white. 
They fly with greater ſpeed than the water- 
ſnakes, and far greater than vipers. They 
are not inferior to the latter in a ſpirit of re- 
venge, and their bite alſo draws blood, as I 
have myſelf experienced, but is harmleſs, 


Before I made uſe of the tubes, I wiſhed to 


acquire ſome knowledge of the ceſophagus 
and ſtomach. Having therefore ſkinned one, 
and blown up the eſophagus in ſuch a man- 
ner that the air could neither paſs out above 
nor at the pylorus, it appeared to me to re- 
ſemble a large inteſtine, cylindrical for about 
the length of nine inches, and becoming gra- 


dually narrower. below, ſo as to form a fun- 


nel of the length of four inches and an half, 
I ſoon perceived, that this funnel was the true 
ſtomach, and the. inteſtine the eſophagus. 
Both the trachea and lungs run along the œſo- 
phagus, to which they are firmly attached by 
means of a membrane, as alſo is the heart, 


which has the ſhape of an elongated pyramid, 
ſituated at the origin of the lungs, We find 


likewiſe a viſcus ariſing from the baſis of the 


heart, aſcending upwards along the œſopha- 


gus, and adhering in great meaſure to the 
trachea: it is of the ſame length as the lungs, 


but its ſubſtance is different, being tender 
K 4 7 and 


2 


"— = Ii =& — een) + -= 
— —— 
+ OSS Pe 448" 2 


i 
1 

4 1 

75 

\ 
4 

a 

We 

10 

sii 
NH 

9 

| 

| 

J 

C 


— — 0 * . — — — 4 — — — — — — — — — — —— <oaw > 
\ \ 5 3 PR —_ p P 9 _ —— * err n ve aid 8 Wd 
* ep A SA I gg ere - "I <EL W Se, MErkormn the Lg bo a ES — 7 
N 1 < 2 CE £ FI 3 er — 9 oo 
ALIA, I Y 1 n 


3 
— Sto po a 
4 >. # — wy * 


: 1 0 2 it 5 


— — * N 4 
"i wi = 15, © 


e 


e 
<> 


. 5 1 . 
- , _ EE TEND 
* ay — A 
. ˙ . 
; Aa + c 


a. Vs FEED 
BR 
— 


3 
.. 


wy” 
AS 
2 
Be 
% $8 
* , 
r 
E 
33 
? 
, 
"= 
@% 
5 
TH 
. 
'F 
7 
* 
w 
th 
* 
4. 
a? 
is 
* 
* 
1 
* 
RE 
F + 
* 
8 
7 
8 
17 
1 
16 
18 
* 
1% 
/ \ 
1 
* 
1 
i. 
19 


x 2 6 
0 
11 
37 
£0 
1 " 
1 
8 
WWE - 
l * 14 - 
Fra 
t 1 
i594) 
» is rg 4 
. $341 
» 
5 E 
- 


\ 


it evidently diſcharges into the duodenum at 


rus, Near the gall-bladder we find another 


Which compoſe it we have one of fleſh, which 
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and aſh- coloured; I could not then determine Wn 


what it was. Next below the lungs lies the t 


liver, which, together with the vena porta- p 


rum, reſembles a long narrow leaf attached i. 
to a very long footſtalk ; both adhere to the 
eſophagus. Below the ſtomach we find the 

ſpleen; nine lines in length and of a very 
acute oval ſhape. - The gall-bladder lies in the 
region of the ſmall inteſtines, conſequently 
at a great diſtance from the liver; when we 
preſs it the duct is filled with bile, which 


about the diſtance of an inch from the pylo- 


body ſmaller than it, attached to the duode. 
num, and of a fleſhy conſiſtence. I ſhould 
ſuppoſe it to be the pancreas, 

exvi. If we ſeparate the eſophagus and 
ſtomach from the lungs and other parts juſt 
deſcribed, and open it longitudinally, the 
ceſophagus appears ſimply membranous; the 
membrane of which it conſiſts is very thin 
and of a filver colour, The ſtomach is com- 
poſed of thicker fides, and among the coats 


2 8 to. du. a — . — —_ © 282 — _—_— — hn . © —— 


like the fleſhy coats of other membranous Wl! 
ſtomachs, is very thin, I could not perceive, | 
that the eſophagus is provided with any 

| 


glands or follicles ; but I obſerved, that the 
1 ſtomach 
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tomach was abundantly ſupplied with them 
throughout its whole length ; they diſcharge 
part of their liquor on being preſſed, and the 
internal coat is moiſtened with it. 7 
cxv11. I come now to experiments rela- 
tive to digeſtion. I found great facility, not 
only in paſſing the tubes into the ſtomach, 
but likewiſe in bringing them up whenever 
I pleaſed. I made an aſſiſtant lay faſt hold 
of the ſnake ſo as to prevent its ſtriking or 
wreathing round the body, ,while I opened 
the mouth and forced a tube in lengthwiſe, 
and then, by means of a thin rod, thruſt it 
two or three inches down the throat. After 
this the reſt followed of courſe; for I had 
only to preſs with my fore-finger and thumb 
the neck of the animal in the place oppoſite 
and to the top of the tube, which was forced to 
juſt deſcend for ſome way down the eſophagus, 
the and by a repetition of the fame manceuvre I 
the ſoon brought the tube to the bottom of the 
hin Wl ſtomach, which I knew by the reſiſtance it 
m- made when I attempted to puſh it lower; for 
oats now the narrow paſſage of the pylorus pre- 
uch vented its deſcent, By a like preſſure, but 
ous made in the oppoſite direction, from be 
ive, upwards, I could bring up the tube from the 
any ſtomach into the eſophagus, and thence out 
the through the mouth, I employed this con- 
| _ trivance 
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trivance for introducing the tubes into the 


managing the laſt however with ſome care, 


_ when they are highly exaſperated. 


wall-lizard not in the leaſt injured or digeſted, 
adapted to theſe reptiles. I therefore encloſed 


mach without having its contents at all diſ. 


within the other, and bound round by a thin 


—5 * "> | 
222 Se 7 


RR 


n $ 


Romach, and bringing them out at the mouth 
in water-ſnakes' likewiſe, and even vipers, 


which is very requiſite, in order to avoid be. 
ing bit by theſe ſerpents during the operation, 


CxXvI1ii. When I was opening ſome of my 
land-ſnakes ( ſmiroldi ) to examine the alimen- 
tary canal, I found in the ſtomach of one 2 


I thought of employing it for my experi- 
ments, as it muſt be a kind of food well 


a piece of the tail of this lizard in a tube, 
which continued for a whole day in the ſto- 


folved. Thirty-ſix hours produced ſomething 
more. The tail of the lizard is compoſed of 
a number of little muſcles, enchaſed one 


anular membrane. The piece of tail was 
placed in the tube in ſuch a manner, that the 
inveſting membrane was in contact with the 
ſides, and the muſcles were bare at the open 
ends. The membrane had ſuſtained no in- 
jury, but the muſcles were eroded on the 
plane of ſection, and a little excavated. Up- 
on touching them I found, that they had 
| | : | ; been 
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been converted into a gluten of ſome viſcidity. 


the | 
wth he gaſtric fluid then (for the mechanical 


:cion of the ſtomach could produce no effect 
within the tubes, were any ſuch action to be 
xerted at all) had begun to digeſt the fleſh, 
by diſſolving what lay at the ends of the tube 
before it attacked that which was contiguous 
o the ſides; not only becauſe it was not co- 
ered by the membrane, but alſo becauſe it 
ad freer acceſs: at the ends: the ſolution 
owever -went on, though very ſlowly; for 
fter the tube had been five days in the ſto- 
nach, a little of the muſcular fleſh remained, 
nd the membrane was almoſbentire. 
cxix, The fleſh of a lizard's tail is rather 
ough, and it was probable, that this cir- 
umſtance had retarded the progreſs of di- 
zeſtion; it was therefore proper to employ 
ome of & leſs firm texture; accordingly part 


ers, 
are, 
| be. 


tion, 


my 
nen- 
ne 4 
ſted. 
peri- 
well 
loſed 
tube, 
 ſto- 
| dil- 
thing 


ok the liver of the ſame animal was encloſed 
thin the tube, and given to a ſnake (ſmiroldo). 
wa this inſtance digeſtion was more ſpeedy; 
+ the r in three days and an half the tube was 
h the ite empty. 


But what if 3 of encloſing the fleſh 5 


n tubes, we ſhould introduce it into the 


open 


in- 
1 the nach without any covering? It was obvious. 
Ups o ſuppoſe, that it would be ſooner digeſted, . 


Ince the ae Juice would have freer ſcope 
for 


y had 


. which is the true ſtomach of the ani 
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for its action. And ſo in reality it happened 
A piece of lizard's tail of the ſame ſize as in 
a preceding experiment (cxv111), did not re. 
quire quite two days for its digeſtion; and 
portion of liyer, equal to that before-men. 
| tioned (cxv111), underwent the ſame pro- 
ceſs in two and thirty hours. Of this I af. 
- ſured myſelf by opening the ſtomachs of the 
two ſnakes, one of which had taken part of 
the liver, and the other of the tail. | 
cxx. We come now to the water-ſnakey 
or the natrices. Nothing can be more ſtriking 
than the reſemblance between the ſtomach 
and the eſophagus i in this, and the foregoing 
ſpecies. Beſides the trachea, lungs, heart, 


liver# vena portarum, having nearly the ſame 


configuration, and lying on the ſame parts 


of the œſophagus; ' this: cavity i is very Capt» 
cious and long, conſiſts in like manner of thin 
membranous coats, and ei in a 1 

The 
gall- bladder too is about an inch diſtant from 
the lungs, 4 depoſits its contents in the 
duodenum, by means of the cyſtic duct. The 
ſtomach alſo, as we have obſerved in the 


, land-inake (/miroldo), is furniſhed with 2 


great number of follicular glands. 
xxl. It is eaſy to learn the nature of the 


e Water e, and we ought 1 in con- 
| {equenc 


nce 
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ſequence to provide it for our experiments. 
Among the antients Oliger Jacobeus, where 1 ye 
he treats of frogs, and among the moderns 
Valiſneri will ſatisfy us, that theſe n 
live chiefly upon frogs. Next ta man water 
ſnakes may be denominated their greateſt | 
ſcourge. They particularly frequent the wa- 

ter of ditches, puddles, ponds, lakes, ſuch 

in ſhort as is frequented by frogs; and here 
they make an eaſy prey of them, notwith- 


ſtanding they mutually give each other no- 
| tice when they perceive the ſnake at a diſ- 


tance, by a kind of whiſtle, or :outey of diſ- 
treſs, as I have often obſerved, at which all 
fly with the utmoſt precipitation: Dante was - 


not acquainted with thigcircumftance. 4 


Come le rane innanzi Vinimica BR © 2.54.17 
Biſcia per l' acqua fi dileguan tutte, 559 » + 
Finche alla terra ciaſcuna sabbica (a). | 
A fiſherman having brought me thays bery 
large and vigorous water-ſnakes, I gave each 
at the ſame time a\tube encloſing a diffemnt 
part of a frog; onè muſcle, the other liver, 


and the third ſpleen. The tubes were leſt = 


three days and an half in the ſtomach. Upon 
forcing them out, I obſerved the ſame kind 


(a) Infern. Cant. g. Fol. 161, c. As frogs ſcour along 
the water, at the approach of the water-ſnake, without * 


ping, till they have gained the "ny * | 2 
* of 
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the interior parts were unaltered. 'The'tuhes 
were now introduced a ſecond” time into the 


adheſive matter ſtuck't to the outlides of two 


with whole frogs in the ſtomach. It was 


_- 
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of digeſtion that I had before ſeen in fit Wl tubs 


(cv, 'cvi). The fleſh was beginning to 5 two 
changed into an adheſive cineritious gluten; 


ſtomachs, and when they had continued there 
two days they were found empty ; ſome of the 


of them. | 

CXXﬀk11, It is not en to Atera 
that this ſpecies of ſnake has no teeth, and is 
conſequently obliged to ſwallow” its prey 
whole. In ſummer I have often taken them 


therefore not unreaſonable' to ſuppoſe, that 


they are capable of digeſting the bones; and C 
the leſs fo, as it ſeems difficult for them to of t 
be voided backwards, on account of the nar- but 
rowneſs of the inteſtines. It might indeed I u 
be ſuſpected, that theſe bones are vomited, cul; 
as I have found to be the caſe with the tubes as b 
both in this and the former ſpecies; but this 8. 
is not a conſtant and regular evacuation, 2 that 
in crows (L1x) and birds of prey, as we hal thre 
ſee hereafter ; but takes place at uncertain in- * 
tervals, and ſometimes does not happen at all X 20 
for ſeveral days. In order however to alccr- * 
tain the fact, I broke two tibiæ weighing nine 15 


grains each to * encloſed them in the 
: tubes 


— 


* 
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tubes, and forced: them into the ſtomachs of 
to water-ſnakes.” After they had continued 


there two days, they were become ſoft, and 
had loſt three grains. In five days more they 
were ſtill ſofter, and now weighed together 
only five grains. Soon afterwards the two 


ſnakes died, and it was not in my power, 
though I wiſhed it very much, to proſecute 


we may ſuppoſe, that the bones would have 
highly probable, that water-ſnakes digeſt 


feed. 
of the water-ſnake in digeſting not only fleſh 


quantity that I might examine ĩt more parti- 
ed, cularly. For this purpoſe I employed ſpunges 
mL before (LXXxxXI, LXXXII), and my ſucceſs 
his exceeded my expectations. Six little ſpunges, 
chat had lain two hours in the ſtomachs of 
al three ſnakes, encloſed in tubes, afforded me 
in- enough to fill a watch-glaſs of a moderate 
tai ze. It had the following qualities the co- 
cer⸗ lour approached that of ſoot, it had the 
dine I fluidity of water, and evaporated very err. 
thei" * both a ſalt and bitter taſte, and is 


bes, N — 


e ee 
— — —— 4 wo Ig oo 
Tr Te oo es 3 
. ar net 5 1 
3 = . a . 
——— — — 


— 6 44% 


I - 


3 
2 — 
IIS 


this curious experiment as far as it would go. 
From the beginning however of the progreſs | 


been totally diſſolved, and conſequently it is 
the bones of thoſe animals upon which they 
cxxIII. By the activity of the oaſtric fluid 


but bone, I was induced to try to procure a 
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inflammable. 1 it appears to * 4 
very ſtrong reſemblance to the gaſtric fluid of 
the other animals, upon which my experi- 
ments were made { this reſemblance extends 
likewiſe to the odour, which is exactly like 
that of the ſame juices in birds of prey, of 
which I ſhall ſpeak particularly in the next 
Diſſertation. I reſerve the account of ſome 
chemical experiments made upon this fluid, 
till I ſhall Have an opportunity of ſpeaking of 
the examination of the other gaſtric juices 
Which I have already mentioned, or ſhall 
have occaſion. to mention in the preſent 
Work. 

CXXIV. We 24 before ſeen the ſtrong 
analogy between the configuration of the ſto- 
mach and eſophagus in land and water- 
| ſnakes. In vipers theſe cavities have the ſame 
general form; nor do they differ with reſpect 
do the efficient cauſe of digeſtion. I repeated 
upon them moſt of the experiments deſcribed 
above: ſeveral tubes, furniſhed with diffe- 
rent ſorts of fleſh, were left in their to- 
machs for a ſpace more or leſs long, and the 
effect was juſt the ſame as in water and land- 
ſnakes; it would therefore be ſuperfluous to 
deſcribe them particularly. It will be better 
to turn the reader's attention to ſome experi- 
ments on theſe 805 e of reptiles dit- 

. | ferentij 
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obſerved, that their ſtomachs are not large 


enough to contain the whole prey, and that 


part lies in the œſophagus. 
ſhewed any mark of coneo notwith- 
ſtanding what lay in the cavity of, the ſto- 
mach was ſometimes half digeſted. Thus, 


_— part never 


for inſtance, I have found five or ſix large 
beetles in the body of a land- ſnake or viper; 
thoſe that lay in the ſtomach were ſcarce diſ- 


tinguiſhable, while, on the contraty, thoſe 
in the eſophagus were entire, or nearly ſo. 
I once ſaw a frog with the lower limbs, 
which prqjected out of the ſtomach, not at 
all damaged, while the reſt of the body lay 
in the ſtomach and was half reduced to a 
pulp. Theſe experiments made by the ſer- 
pents themſelves gave me reaſon to ſuppoſe, 
that what takes place in them is exactly con- 


trary to what happens in crows and herons, 


for the reader will remember, that in theſe 


birds the œſophagus is really capable of di- 


| geſtion (LXXVII, LXXVIII, LXXIX, xeix, c); 
but in the animals in queſtion it ſeems to be- 
long excluſively to the ſtomach. A very 
imple experiment was ſufficient to aſcertain 

VO "by noo VVV 
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ferently modified, bat relative. o the oO 
ſubject- 2 4 1 9 f 
ecexxv. \Having Beguendy ene theſe 


animals when newly taken, I have ſometimes 
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the deb Into the ſtomach of one of theſe 
ſerpents a frog, for inſtance, might be ſo in- 

troduced that part ſhould lie in the œſopha- 
gus. The frog might be faſtened to a cylin- 


— ” 4 
* 


der of wood, and thus firmly fixed in the 
ſame place. The cylinder ſhould touch the 
bottom of the ſtomach with its lower extre- 
mity, and reach ſome way above that organ. 
I applied this apparatus to a water-ſnake, 
and at the end of the ſixth day opened it lon- 
gitudinally. Upon examination my ſuſpicion 
that the eſophagus was without efficacy, was 


changed into firm perſuaſion. The lower 


limbs, the part of the animal that had lain 


in the ſtomach, had nothing left but the bare 


bones, whereas the whole body which had 
extended into the MES 1600 20 had „ no 
injury. 

Cxxvi. The experiments related in the 
exvlith and following paragraphs were made 
in April, when-the animals had lately quitted 
their fubterraneous lurking places, and -ftill 


7 retained ſomewhat of that torpor -which be- 


numbs them during winter. At this time 
digeſtion, as we have ſeen, is a very ſlow pro- 


_ ceſs. Are we to preſume, that when they 


become more lively, active, and vigourous, 
as the heat of the ſeaſon increaſes, they like- 


* perform Wr more ſpeedily? for the 
effect 


— 


— 
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effect of heat in promoting the operation of 
the gaſtric fluid. appr from other facts 
(LxXXVII). This idea was ſuggeſted: by re- 
peruſing the fine memoirs of the illuſtrious; 
Trembley on polypes, from which. the influ- 
ence of the temperature of the atmoſphere 
upon the digeſtion of theſe wonderful ani- 
mals is evident; inſomuch, that the very 
food which in a hot ſeaſon 1s completely di- 
geſted in twelve hours, when it is cold re- 
quires ſometimes two or three days. In or- 
der to determine whether the ſame: thing 
takes place in my reptiles, I choſe July for a 
term of compariſon, when the difference, m 
any exiſted, muſt needs he more ſtriking, as 

the thermometer in the ſhade ſtood at 220 and 
27 (a); whereas in April, when the firſt ex- 
periments were made, it did not riſe above 
the twelfth or fourteenth deg. (5). And now 
upon repeating the experiments already de- 
ſcribed, I found that heat has ſome power 
in accelerating digeſtion, but not ſo much as 
I had ſuppoſed. Fleſh incloſed in tubes did 
not require above. two days to be completely 
geſted; and wu. an TO Dy Was in- 


fourths, F. 


() Fifty- nine, and e ind! an half, p. 
are troduced 
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troduced into the ſtomach by re about 
half that time was ſufficien . 


c xxVII. Naturaliſts were already RE 


of the tardineſs of digeſtion in ſerpents. In 
Bomare we read an account of a ſerpent at 
Martinico, which retained a chicken in its 
ſtomach for three months, and did not com- 
pletely digeſt it, for it ſtill ; preſerved : ſome 
traces of its ſhape, and the feathers ſtill ad- 


hered to the ſkin (a). It is a circumſtance 


deſerving of particular notice, and which 1 
ſhall have occaſion to apply-in another place, 
that fleſh does not become fœtid from re- 


maining long in the ſtomachs of theſe cold 


animals, as I have obſerved in the courſe of 
my experiments, and eſpecially in a viper, 
which having been kept above two months 
in my houſe, could not but be. unhealthy; 

this individual retained in its ſtomach for ſix- 
teen days a lizard, which had been previouſly 


macerated in the gaſtric fluid; nor could l 


perceive that it had any odour, except that of 


this juice. And yet ſuch was the heat of the 
ſeaſon, that another lizard, about the ſame 
fize, which I had placed out of curioſity in 


a cloſe veſſel, containing a little water, emit- 
ted an inſupportable ſtench before the expi- 
ration of the third day. | 15 


(a) Did. n. Nat. ; 
CXXVIIl, 
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cxxv1irt. But what can be the cauſe of 


this ſlowneſs of digeſtion in ſerpents? As 
they are cold animals, that is to fay, as their 
blood very little exceeds the temperature of 


the air, it may ſeem probable that this phæ- 
nomenon might be owing to the want of that 
heat, which is peculiar to animals of warm 
blood. And I ſhould not have been unwil- 
ling to admit this cauſe, if other animals, with 
blood equally cold, had not enjoyed the pri- 
vilege of digeſting their food in a much ſhort- 
er period, as we ſhall ſoon ſee (cxxx1v). We 
cannot aſſign a deficiency of gaſtric fluid as 
the reaſon, for their ſtomachs 1 with 
it (oxx III). I cannot attribute it to any 
thing but the inefficacy of the fluid itſelf; 
and this is by no means ſingular, for we have 
already diſcovered a circumſtance nearly ſimi- 
lar in animals with muſcular ſtomachs, in 
which the gaſtric } Juices do not ſo ſoon. digeſt 
the food, as in animals with r r ſto- 
machs (cn). 
cxx1x. Of fiſhes I ſhall firſt treat 6 of that 
ſpecies which bears ſo ſtrong a reſemblance 
to ſerpents, and is even conſidered in the 
chain of animated beings, as the intermediate 
link between fiſhes and ſerpents, I mean the 
cel. The ſtomach in this animal varies from 
the ſtructure generally obſerved by nature it 
ta i ) 
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is not à canal immediately continued with 
the duodenum, but a kind of blind gut, of 


conſiderable length, ending in a point; after 
the food has been received into this gut, and 


been digeſted, it muſt aſcend, and return ta 
the upper part of the ſtomach, in order to 
paſs s into the duodenum, which forms an 
acute angle with that upper part. The na- 
tural figure of both may be lern in aus 


Anatomy of Animals (a). 
Anto the ftomachs'of four 15 I Sides 
Sera tubes, containing pieces of fiſh, the 


food moſt agreeable to eels. In order to pre- 


ſerve them alive, I turned them into a ſmall 
ftew, whence I could take them at pleaſure, 


They were killed at the end of three days and 


eighteen hours; and the tubes were found at 
the bottom of the ſtomach, entirely covered 
with a dark coloured mucus, which, on at- 
tentive examination, appeared to be the re- 
mains af the fiſſi, that by this time was di- 
geſted. Upon wiping the tubes, and examin- 
ing the infide, five gut of eight were empty, 
and the three others contained a bit of fleſh 
of the ſize of a Lech but it had loſt its 
coheſion. | LF. 

c xxx. This apc abundantly proves, 


ha in this Til digeſtion is produced. by the 
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gastric fluid; 1 therefore proceeded to expe - 
F | ciments upon ſuch as are __ juſtly entitled 
. to the appellation of ſiſbes. I choſe for this 
d I purpoſe carp, barbels, and pikes, as they were 
o the moſt eaſy to be procured. It has been 
0 long well known that the alimentary. canal in 
n many ſcaly fiſhes, is provided with one or 
is more blind appendixes, which, becauſe they 
's lie in the vicinity of the pylorus, have been 

named pylorici; they are always full of a 
d white, mucilaginous, and ſaltiſn fluid, which 
* is diſcharged into the canal, and derives its 
= origin from & number of glands lying in the 
U appendixes, In ſome ſpecies they are few, 


e. in others in conſiderable numbers, and in ' 
id others again exceedingly numerous; they 

at amount in the ſturgeon to an hundred; in : 

d MW thoſe ſpecies, in which they are moſt nume f 

t- rous, the ſeveral faſciculi meet in a common 

- duct; hence, notwithſtanding their numbers, 

i- they diſcharge their contents into the pylo- 

. rus (2) by a few mouths, In the three ſpe-. - 

7 cies I have juſt mentioned, : this ſingular ap- 


h paratus is not to be found; but the inſide of 
ts the ſtomach and inteſtines is furniſned with 
N yellow bodies, that probably contribute in 
87 ſome way ar other to digeſtion, though I have 
5 (e) Haller, El. Phyſ, T. 6. 
ic | y > 4 | not 
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not been able to aſcertain their preciſe uſe. 
At firſt fight they look like anular worms, 


adhering, as in newts, to the internal ſur- 


face of the ſtomach (c1x) ; but if we lay hold 


of them with the forceps, the anular form 
vaniſhes, and we find that they are real ap- 


pendiculi to the ſtomach and inteſtines. 


When ſtretched out, they are three lines 


long; each adheres to the villous coat by a 
footſtalk. If we ſtretch them till they break, 
a conſiderable quantity of yellow liquor iſ- 
ſues out, and the body becomes more ſhri- 


- elled; and if it be now removed from the 


place of its inſertion, we find under it a little 
tumour, through which a globule is ſeen in- 
diſtinctly; and if the tumour be cautiouſly 
raiſed, appears diſtinctly: it is of a yellowiſh 
white colour, from the liquor which it con- 
tains, Are theſe globules cluſters of glands, 
and the vermiform bodies elongated ducts for 
conveying the liquor into the cavity of the 
ſtomach?. I would yery. willingly have adop- 
ted this notion, if I had not found that theſe 


ſubſtances, when compreſſed from the lower 


end upwards, never diſcharge their contents, 


either from the ſummit, or any other part, 


contrary. to. what happens, when we. ſqueeze 
the follicular glands in birds with muſcular, 
intermediate, or membranous ſtomachs. On 


F 
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this account I ſuſpend my opinion on the ſub- 
ject; although 1 ſhould incline to ſuppoſe 


that they are of ſome uſe in digeſtion. 


cxxxl. Immediately under the teeth, the 


very beginning of the eſophagus in the carp 
is moiſtened with a conſiderable quantity of a 


whitiſh turbid liquor, of a viſcid conſiſtence, 
and inſipid taſte, which when wiped off is 


inſtantly reproduced: and we here find a num- 
ber of white papillæ, broad at their baſis, and 
terminating in a point, which, when preſſed, 


ö emit the ſame kind of fluid. If we make a 


gentle preſſure any where near theſe papillæ, 


a different nature, ſince it is tranſparent, thin- 
ner than the former, and not at all viſcid. 


With the œſophagus, which is very ſhort, 


and of conſiderable thickneſs, is continued 
the ſtomach, of a membray ous ſtructure and 
very thin. It is eaſy to diſtinguiſh two — 
in this organ, the internal and the nervous; 
in the latter are buried thoſe globules, which 
left me in doubt whether I ought to conſider 


them as cluſters of glands-(cxxx). In this 


ſhort deſcription, we ſee ſources capable of. 
ſupplying the ſtomach with a large quantity 
of fluid, Dann it wants the ut. 
As ee 


c I. 


a fluid iſſues out, but, as I ſhould ſuppoſe, of 


ee 
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= exxx1t. The conformation of the ſtomach 
in the barbel, does not correſpond either with ge 
that of the carp, or various other fiſhes. The 
eſophagus, ſtomach, and inteſtines conſti- Il th 
tute a fingle gut, nearly as in earth-worms, m 
and a variety of inſects; this gut is only a fre 
little dilated at the ſtomach, and contracted gr 
at the commencement of the inteſtines. I ti 
could not diſcover within this canal any veſ- W ve 
tige of glands or analogous bodies. How. er 
ever, both the eſophagus and ſtomach are I me 
continually moiſtened with a fluid in great 
abundance; which when we preſs or dilate 
either of theſe cavities, is ſeen to tranſude 
from the internal ſurface; and ſince, accord- 
ing to every appearance, it does not ariſe from 
glands, we muſt ſuppoſe that it comes from 
the open extremities of {mall arteries which 
terminate here, 

CXXX111, The ſtomach of the: pike has the 
ſhape of a bag or ſack, of much greater length 
than breadth; it is full of longitudinal ruge, 
of a light fleſh colour, and compoſed of coats 
ſo thin, as to be ſemi-tranſparent, The ruge 

extend upwards into the ceſophagus, which 
is eaſily diſtinguiſhed from the ſtomach by its 
White colour, and greater thickneſs, There 
is no appearance of glands either in the ont 


[ 


or 


= 


or the other, though both, and eſpecially the 


ſtomach, abound with liquor, 


cxxx1v, As fiſhes are ſubject to vomiting; | 


the tubes which I had introduced iuto the ſto. 
machdof my carps, barbels, and-pikes, were 
frequently returned; and I was often cha- 


zrined at finding them, after a few hours con- 
tinuance in Po. body, at the bottom of the 


veſſel uſed for keeping them alive. How- 


ever, from frequently repeating my experi- 
ments, though ſo many tubes were ejected 
prematurely, a few remained ſeveral. hours 


in the ſtamach; and theſe were ſufficient to 
fatisfy my wiſhes, In the preſent caſe, the 
ſame thing happened which I had fo often 


obſerved in a animals ; ; © the fleſh was di- 
geſted within the tubes, and that in a much 


ſhorter ſpace than in ſerpents (cxxv1, cxxv11). 
This obſervation was verified on the barbels, 
carp, and pike; the two latter ſpecies exhi- 


bited a phenomenon;” too cloſely connected 


with the preſent ſubject to be omitted, Hap» 
pening one day to open a pike, T found with- 
in it a little fiſh,” about three inches in length, 

lying longitudinally along the ſtomach, ſo 
that the whole head occupied the Eſophagus. 
had here a clear view of the origin and pro- 


_ of digeſtion. The jaws. of the ſmall 
ined cheir e colour, and appeared 


unal- 


\ 
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unaltered. The eye was beginnin g to quit 


the orbit, and the gills had loſt their purple 
hue, and were become very ſoft. In the ſto- 
mach the marks of digeſtion were more evi- 
' dent. The fleſh of the body was more and 
more tender as I proceeded downwards; and 
towards the bottom it had degenerated into a 
ſoft and ſhapeleſs maſs. 'The extremity of 
the tail, which had lain at the bottom of the 
ſtomach, was entirely conſumed, and with 
it the vertebræ of the ſpine, . the * 
bones. 

' cxxxv. I met with another Gmnilar Circum- 
ſtance in a little carp. It had ſwallowed a 
ſmall: lamprey, which was ſtretched out at 
full length, and occupied the whole ſtomach, 
and at leaſt two thirds of the œſophagus. 
The part that lay at the bottom of the ſto- 
mach was changed into*r kind of mucilage, 
in which there was no appearance of any thing 

organized, except ſome of the dorſal verte- 
bræ. The parts that lay higher ſtill cohe- 
red, but they came away from the animal on 
being touched. The others, which occu- 
pied the eſophagus, ſhewed likewiſe marks 
of an incipient concoction. 

Nothing can be more inſtructive than theſe 
two facts combined. They ſhew, i in the firſt 
n that the bottom of the ſtomach digeſts 

| | | | — 
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more quic klyj than the parts ſituated above, 
as we have ſeen in other animals (xc): ſe- 
condly, that the œſophagus, as well as the 
ſtomach, is in ſome meaſure capable of con- 
coction, a circumſtance that has been already 
noticed with reſpe & to crows and herons 
(LXxvII, XCIX, C, ci); and which phyſiolo- 
giſts have obſerved before me in other fiſhes. 

Laſtly, that digeſtion in the eſophagus is 
ſlower at its beginning, and in its progreſs ; 
two things that have been remarked in 1. 
birds juſt mentioned. 

With reſpect to the triturating power of 
the ſtomach in theſe three ſpecies: of fiſhes, 
not to mention that digeſtion has been ob- 
tained in the tubes without its concurrence, 
I am of opinion that-it has no exiſtence; this 
| infer, from no effect being produced by it 
upon the tubes, upon which I have never 
perceived the ſmalleſt bruiſe, contuſion, or 
injury, in my experiments on fiſhes, any more 
than on frogs, newts, and ſerpents, though 
they were ſo thin, that the ſlighteſt force 
would have been more than ſufficient to diſ- 
tort or bruiſe them. 

cxxxvi. From cold animals let us proceed 
to ſome experiments on the ſtomachs of warm 
animals, ſuch as a oxen and horſes. 

Reau- 


\ 
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Reaumur, in hls fecond and laſt Memoir (a) du 
concerning digeſtion, after relating at len oth I fr 
his! n on a kite, lightly aer " ob 
ſome experiments upon dogs and ſheep, I ha 
will here quote the reſults of his experiments Il coi 
on the latter ſpecies," reſerving thoſe on the N of 
| two others for another place. Deſirous of fe: 
' ſeeing whether digeſtion in ſheep is the effect 


" of the gaſtric fluid, he forced down the throat th 

„ of one of theſe animals four tin tubes, two ſer 
bo of which were full of freſh blades of grafs, IM wi 
| and the two others of chopped hay. Four- ex 
4 hours afterwards the ſheep was killed N wi 

and opened, when the four tubes were found I gr 

in the firſt ſtomach, with their contents; and N wc 

the graſs and hay were not in the ſmalleſt de- th. 

5 gree digeſted, and but little ſoftened. © no 

= 7. : Suſpecting that they would undergo fur- if ſol 
I ther alteration, and be even digeſted by a I rat 


longer continuance in the ſtomach, Reaumur ¶ co! 
cauſed eight other tubes to be prepared in the I the 
fame manner, i. e. four to be filled with freſh ¶ up 
graſs, and the remaining four with hay. The Wi 
graſs before it was put into two of theſe tubes, WM 
and the hay before it was put into two others, W1 
were moiſtened with human faliva. All the Re 
eight were forced down the throat of a ſheep, Ib 
which was killed thirty hours afterwards; ma 


e Mn. de VAcad. Roy, An, 1752 | yu 
\ during 
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during this interval, the animal had been kept 


ſtrictly faſting; this precaution had alſo been 
obſerved with reſpect to the former ſheep, that 
had not retained the tubes ſo long! In the 
courſe of the thirty hours, the greater part 


of the tubes were voided at the anus, but a 
ſew remained in the firſt ſtomach + 


But neither had the graſs; or hay dt 


the ſmalleſt degree. of digeſtion; they pre- 


ſerved their original form and dimenſions; and 
when they were pulled at the two oppoſite 
extremities, reſiſted efforts to break them 
with the ſame force that ſimilar pieces of 
graſs or hay, that had been a little macerated, 
would have done. Hence it is inferred by 


this illuſtrious naturaliſt, that digeſtion can- 


not be effected in the ſtomachs of ſheep by a 
ſolyent, unleſs that ſolvent be aided by tritu- 


ration: he was however ingenuous enough to 


confeſs, that theſe two experiments are of 
themſelves very far from throwing ſugh light 
upon the n ſubject as he e 
wiſhed. + 

exxxvIt. /-The firſt W 1 8 
with reſpect to ſneep, was to repeat exactly 
Reaumur's experiments. Thinking the tubes 
I had hitherto employed too ſmall, I had ſome 
made eight lines in length, and four in dia- 
meter. But I could not at firſt introduce 

2 them 


experiment, it was not yet digeſted. In the 


* 
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them into the ſtomach. After I had put 
them into the throat with my hand, though 


I puſhed them as far as my fingers would 


reach; they were always returned. I was 


unacquainted with- Reaumur's method, for 
he does not give the leaſt information about 
it. At laſt an expedient occurred; it con- 
ſiſted in putting the tubes, provided with their 


contents, into a hollow cane, and intro- 
dueing this cane into the œſophagus; I could 
now puſh them forwards with a rod, till 
they dropped out at the lower end of the cane 
into the œſophagus; and as the part of the 


ceſophagus into which the tubes were now 


introduced, lay at a great diſtance from the 
mouth, the animal, in ſpite of all the efforts 
he made to return them, was obliged to re- 
ceive them into the ſtomach: to the ſame con- 
trivance I had recourſe likewiſe for oxen and 
Horſes. Six tubes were given to a ſheep; in 
twenty-ſeven hours it was killed and opened; 
it had eaten nothing during all the time it 
retained the tubes; and this precaution was 
ſtrictly obſerved upon every ſheep upon which 
experiments were made. Notwithſtanding 
ſo long a faſt, the firſt ſtomach contained a 
large quantity of graſs, ſomewhat triturated; 
and though it had fed upon this before the 


midſt 
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midſt of this graſs, that was thoroughly i im- 


bibed with a greeniſh fluid, with which great 
part of the ſtomach was filled, lay five of the 
tubes; the ſixth had paſſed to the ſecond ſto- 
mach, which may be conſidered as an appen- 
dix to thẽ firſt. The herbs which I encloſed 
in the tubes, after impregnating with my fa- 
liva, were beet, trefoil and lettuce; for three 
tubes I had uſed them green, and for the reſt 
dry. Upon opening all the fix, I could not 
perceive that either the freſh or the dried 


plants had ſuffered any diminution, .or under- | 


gone any degree of real concoction; they had 
only become a little tenderer, and the freſh 
herbs had loſt their green colour; in ſhort, 
the reſult of this experiment Was exactly like 
that of Reaumur's. 

c ũxxxviII. I ſhould then! have nba. 
that in theſe animals digeſtion depends on the 
triturating power of the ſtomach, if it had 
not occurred, that, as the herbs encloſed in 


| the tubes had not paſſed further than the firſt 


ſtomach, they might not perhaps have -felt 
the influence of that kind of gaſtric fluid, 
which is requiſite for the conchction of the 
food: for it is very poſſible that this fluid may 
reſide in ſome of the other ſtomachs, and 
eſpecially in the fourth, in which the ali- 
ments of animals with four ſtomachs, ſuch 

Vor. I. M as 
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as ſheep, are always found in the ſtate of 4 
very ſoft paſte. Reaumur indeed did not 


perceive any ſign of digeſtion even in the | 


tubes that had been voided at the anus, and 
conſequently muſt have paſſed through the 
other ſtomachs. But this obſervation reſted 
upon a ſingle experiment; and to illuſtrate 
ſtill further a matter of ſuch importance, it 
could not but be proper to repeat it. I there- 
fore treated another ſheep in the fame man- 
ner, and allowed it to live thirty-ſeven hours 
afterwards, that the tubes might have time to 
paſs beyond the firſt ſtomachs. They did in 
fact paſs beyond them; and I found all fix 
in the fourth, which anſwered the end I had 
in view; the three ſpecies of plants however, 
mentioned above (CXXXVIT), both the green 
and the dry, were entire, and ſeemed only a 

little ſoftened by maceration.. k 
cxxxix. I was now about to declare in fa- 
vour of the neceſſity of trituration in this ani- 
mal, when a doubt occurred. Neither Reau- 
mur nor myſelf had adverted to a circumſtance, 
which ever precedes digeſtion, both in ſheep, 
and every other quadruped endowed with four 
ſtomachs, as goats, oxen, deer, &c. I mean 
rumination. We are taught, both by dif- 
ſection and daily experience, that the food, 
when it has arrived at . ſecond ſtomach, 
= _ 
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ot and thence to the fourth, but, on the con- 


he Ml tracy, returns, and re- aſcends up the ceſo- 
ad i phagus; and when it has reached the cavity 
he of the mouth, is maſticated and ground over 
ed again, and impregnated with a large quantity 
te of faliva; this proceſs is repeated, till it be- 
it comes fit to be digeſted. I therefore enter-- 
e- tained many doubts whether the phenomena 
n- Wl obſerved by Reaumur and myſelf, were not 
rs Il cather owing to the want of rumination than 
to of trituration. Wherefore, in order to de- 
i cide with certainty concerning digeſtion in 
ſheep, I perceived it would be neceſſary to 


triturated. And I did not conceive that this 
trituration was any thing ſo peculiar in rumi- 
nating animals, that it could not be ſupplied 


well, and impregnated them thoroughly with 
ſalva. I therefore performed this eaſy ope- 
ration; the uſual tubes were employed; in 
three 2 them pieces of the green plants were 
encloſed, and in three others of the dried; 
but both had been well maſticated: the lines 
and nerves that traverſe the leaves, were how - 
ever eaſily diſtinguiſhable. Leſt, when thus 
broken down 191 divided, they ſhould paſs 


repeat the experiments with plants previouſly 


by man, provided he maſticated the herbs 


out at the lateral pores, or through the meſhes 
M 2 "00 
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of the lattice-work, I thought it mould be 
r to encloſe each tube in a linen bag; 


fppokng that in the preſent-caſe that it would 


not be broken, ſince that muſcular action, 
which is ſo conſiderable in gallinaceous fowls, 
does not exiſt in the animals in queſtion, I 
gave the fix tubes to a ram, together with 
ſix others, filled with the ſame plants, but 
not previouſly maſticated, that I might be 
able to form a compariſon. Fourteen hours 
after the animal had taken them, he vomited 
three at once; and in thirty- three hours five 
more were voided at the anus; at the end of 
two days he was killed. Of the four remain- 
ing tubes, two were found in the ſtomach, 
and the other two at the end of the duode- 
num; the bag in which they were encloſed 
was entire. The tubes that had been vomited 
had received more or leſs injury; the contents 
of two had not been maſticated, nor had 
they undergone the ſmalleſt alteration. The 


contents of the third had been maſticated, 


and were evidently waſted ; for they now oc- 
cupied little more — half the tube, whereas 
at firſt they had entirely filled it; they had 
acquired a ſubacid taſte. Many of the pieces 
having loſt their natural firmneſs, broke when 
1attempted to ſtretch them; the nerves only 
made ſome reſiſtance. 


In 
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In two of the tubes voided at the anusf che 
pieces of plant had not been maſticated; theſe 


did not ſeem at all diminiſhed, nor was tlie 2 


coheſion of the parts deſtroyed ; on the con 
trary, the plants in the other three (which had 
deen maſticated) were reduced almoſt to no- 
thing; the - fmall remains conſiſted of bare 
nerves, with a little of the leaf attached; and 
both the one and the ether were ſo much 
ſoftened, that the flighteſt force was fufficient 
to break them. The bag in which they were 
encloſed was ' dyed green, particularly in its 
infide ; when twiſted and preſſed between the 
fingers, it yielded a livid yellow juice, of an 
acid taſte, This was far from being the caſe 
in the bags which contained the two tubes, of 
which the contents had not been chewed; 
their infide had ſcarce a ſhade of green; and 
this ſhade was ſtill leſs perceptible in the juice 
expreſſed from them. With reſpe& to the 
tubes found in the laſt ſtomach, and at the 
end of the duodenum, the contents. of the 
former had acquired a deep green colour, were 
a little macerated, but had not loft much of 
their natural firmneſs, and did not appear to 
be diminiſhed in bulk. They had not been 
maſticated, but thoſe of the two others had ; 
and of them there remained only ſome of the 
largeſt nerves, which were themſelves very 
M 3 | _ tender 1 
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tender, and half decompoſed. I have al- 
ready abſerved, that the tubes voided at the 
mouth were more or leſs bruiſed; but all the 
reſt were quite free from injury. 

cx. The reader 1s already aware of the 
immediate conſequences of theſe experiments, 
"In the firſt place it appears, that the gaſtric 
fluid of ſheep has no effect in digeſting plants, 
unleſs they have been previouſly maſticated; 


. Otherwiſe it can only produce a flight mace. . 


- ration, nearly as common water would do in 
a degree of heat ſomewhat exceeding the me- 
dium temperature of the atmoſphere, Se- 
cCondly, this fluid is abundantly capable of di- 
geſting plants, provided they are previouſly 
reduced to pieces by maſtication ; its firſt ef. 
fect is to ſoften them, and deſtroy their na- 
tural conſiſtency ;* it then proceeds to diſſolve 

them, not even ſparing the tougheſt parts, 
ſuch as the nerves of the leaves; /f this ſolu- 
tion we have a clear proof in the green colour 
that appears on the linen encloſing the tubes, 
and in the juice expreſſed from it (a). Thirdly, 
the triturating power of the ſtomach does not 
| | | at 


% 


(a) During my agreeable reſidenee at Geneva in the ſummer 
of 1779, I had what I had long wiſhed for, the ſatisfaction of 
being perſonally acquainted with my illuſtrious friend Mr. Bon- 
net, and of enjoying much of bis 8 1 had alſo an 


oppar- 
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at all contribute to digeſtion in ſheep, but this 1 
proceſs is entirely effected by the gaſtric juices. | 
Fourthly, no ſuch power exiſts in ſheep, as 

" we ſee from the tubes that were voided at the 

anus and found in the ſtomach having ſuſtained 

no injury, notwithſtanding preſſure alone be- 
| 3 1 tween 


opportunity of taking his opinion on ſome productions, which 
[ deſigned to publiſh, and particularly the preſent work con- 
cerning digeſtion. Three other reputable philoſophers and 
excellent judges of the ſubject were preſent at the reading, Mr. 
Abraham Trembley, Mr. Johannes his worthy nephew, and 
Mr. Senebier, Librarian of the Republic of Geneva; and it 
did not appear tome, that my labours were diſapproved by this 
reſpeQable aſſembly. Mr. Bonnet gave me a book to peruſe 
on the ſame ſubje&, which, as it was new to me, made us ap- 
prehenſive, leſt the author ſhould have anticipated me; it was 
intituled, «« Eſſai ſur la Digeſtion, & ſur les principales Cauſes 
de la Vigueur & de la Durée de la Vie. Par Mr, Batigne, 
M. D. Berlin, 1768, 12mo.”* But I was ſoon aware, that 
Mr. Batigne and myſelf had purſued very different paths; in 
his book he does not enter into any experimental enquiry con- 
cerning digeſtion, but confines himſelf to refleions, which, 
although they are very pertinent and ſenſible, ,are ealculated 
rather to excite than ſatisfy the reader's curioſity. Hence 1 
ſhould not have mentioned it, but for ſome objections ſtarted 
againſt Reaumur's Memoirs on Digeſtion. Theſe I ſhall touch 
upon in a few ſhort notes, at ſuch places of the text as they 
ſeem moſt connected with. And here it is proper to mention 
one objeRion relative to the digeſtion of ruminating animals, 
which, before I was acquainted with Mr, Batigne's book, I 
had myſelf urged againſt Reaumur, and which experiment 
proves to be perfectly juſt, . It conſiſts in ſhewing, that the 
French naturaliſt had omitted the maſtication of the plants en- 
Cloſed in the tubes before he introduced them into the ſtomachs 
of ſheep, which- was the reaſon why they were not digeſted. 
| | M4 e Nearly 
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tween the fingers is ſufficient to flatten them. 
The contuſion of the tubes that were vo- 
mited is no proof of the contrary, ſince it is ¶ ole 
evident, that this contuſion was produced by no 
the teeth of the animal during rumination. vo 
Laſtly, theſe vegetables acquire a ſlight aci- in 
dity during ſolution, but of this weThall have I T. 
another opportunity of ſpeaking hereafter (a). IM th 
CXLI. This quadruped feeds not only upon an 
graſs, but upon corn alſo whenever it meets I in 
| With it; it is likewiſe very fond of bread. fl 
In order therefore to confirm till farther tr 

what has been advanced, I thought it would Ill * 
be proper to make an experiment upon ſome al 
kind of grain, I ſelected wheat for this pur- n 
| poſe; and as wheat may be procured under the 
various forms of ſeed, flour, and bread, I 
choſe to make trial. of. all three. Six tubes 
were filled, three with thoſe ſubſtances with- 
cout any other preparation, and three others 
with the ſame after they had been well maſ- 


Nearly the ſame objection is urged by the learned phyſician in 
theſe terms; The experiments (of Mr. de Reaumur) upon 
ruminating animals are fill leſs concluſive; the graſs contained 
in the tubes could be only macerated, ſince it was neither 
. chewed nor broken down a ſecond time by rumination,” (L. c. 
Froiſieme Reflexion ſur les Experiences de Mr. de Reaumur). 
It was a piece of juſtice due to Mr. Batigne not to overlook 
this paſſage. 
() In the laſt diſſertation. 
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1, yicated. The tubes were encloſed in linen 
>> I bags as before, and given tg a lamb fix months 
is old. It was killed thirty hours Yew ra * 


y done of the tubes were either vomited or 
n. voided at the anus; they were found partly. 
iin the third and partly in the fourth ſtomachs, 


The reſult of this experiment coincided with 
that related above (cxL). The grain, flour, 
and bread, that had not been maſticated, were 
indeed penetrated thoroughly by the gaſtric 
fluid, but not at all diffolved. On the con- 
trary, the corn which I had firſt bruiſed with 
a peſtle and. then ground between my teeth 
and reduced to a coarſe paſte, was in great 
meaſure conſumed; nothing remained in the 
tubes but fragments of the bran, with ſome 
ſmall remains of farinaceous matter adhering. 
The like had happened to the flour and bread, 
what remained conſiſted of a mucilaginous 
maſs, without any appearance of what it had 
originally been, This matter had a flight 
degree of acidity, a quality which was far 
more evident in the bread, flour, and grain 


on ; * | * „ 6 
- that were not diſſolved by the gaſtric fluid for 
ther want of previous maceration, 

. Co © { * = * 1 
55 CXLII, The vaſt quantity of gaſtric fluid 
ook with which ruminating animals are continu- 


ally ſupplied, was already known to phyſio- 
opiſts, and particularly to the great Haller. 
| After 
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After a faft of two whole days, I have found 


thirty-ſeven ounces in the two firſt ſtomachs 
of a ſheep. It was green, but I know not 


whether this colour is natural to it, as the 


yellow hue is to that of crows (LxxxI); or 
rather whether it is adventitious, and- de- 
rives its origin from the plants on which 
theſe animals feed, of which, notwithſtand- 


ing ſo long a faſt, there were ſtill ſome re- 


mains in the two ſtomachs. The great quan- 
tity of juice I had collected induced me to 
try whether, like that of ſeveral other ani- 
mals, it was capable of digeſting food out of 
the body. I therefore encloſed ſeveral pieces 
of leaves of lettuce in two ſhort glaſs tubes 
(which I had previouſly filled with the juice), 


and ſealed them with wax at each end. The 


contents of one tube, as before, were maſti- 
cated, while thoſe of the other were left un- 
touched. It was proper on the preſent ca- 
ſion to employ a term of compariſon, by re- 
peating the ſame experiment upon two other 


tubes filled with water. That theſe four tubes 


might be expoſed to a degree of heat nearly 
equal to the temperature of ſheep, I fixed 


them under my axillæ, two under each axillz, 


where they continued forty-five hours. The 
leaves immerſed in the gaſtric fluid, which 


had been previouſly macerated, had under- 


Zone 
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gone no inconſiderable change. Beſides the 
loſs of their bright green colour, they were 
converted into a kind of glue, in which it was 
juſt poſſible to find, with the point of a pen- 
knife, a few nerves, which were the only re- 
mains of the organization of the plant. This 


was far from being the caſe with the leaves 


that had not been maſticated; for all the 
pieces were diſtinguiſhable, and the only dif- 
ference was, that they did not make ſo much 
reſiſtance as at firſt. The leaves immerſed in 


water, both thoſe which had been chewed, . 


and thoſe which had not, had not loſt either 
their colour or conſiſtence. Fròm this com- 
pariſon it appears, .thgt the gaſtric fluid does 
not act on the plant's a mere aqueous fluid, 


but as a real ſolvent, nearly as it acts in the 


ſtomach itſelf, Nor was the heat to which 
it was expoſed under my axille a condition 
without its part in the production of this in- 
cipient digeſtion ; for in pieces of the ſame 


leaves of lettuce maſticated in the ſame man- 


ner, but kept in my apartment, of which 
the temperature was about fixteen (4) deg. 
there appeared only a ſuperficial Ren. 
notwithſtanding they remained immerſed in 


the ſame you fluid or the ſame ſpace of 
tune, 


{a) Sixty-fix, Fahren. 


cx III. 1 
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what changes maſticated plants would under- 
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EXL111, I cloſed my enquiries concerning 
the digeſtion of ruminating animals by ſome 


experiments on oxen. In theſe the ſame tubes 
and plants were employed as before, and the 


wells perfectly coincided with thoſe obtained 


from ſheep; only in the preſent inſtance, Na. 
ture was more ſpeedy in her operation. In 
leſs than twenty-four hours the tubes, which 
had been given to two oxen, were voided along 
with the exerements not in the leaft contu- 


ſed or injured, When taken out of the linen 
bags and examined, they were found to con- 


tain little more than the bare ribs and nerves 
of the leaves of beet, lettuce, and trefoil 
{which leaves had been previouſly maſticated), 
The nerves were alſo in ſome degree macera- 
ted, and the ſlighteſt force was ſufficient to 
break them. On the contrary, pieces of the 


fame plants that had not been ſubjected to 
maceration were indeed ſlightly concected, and 
their colour was a little faded, but they were 


entire. When applied to the tongue, they 
taſted ſubacid, like thoſe which had been in 
the ſtomachs of ſheep (cxxxix, cxLI). 

The horſe does not chew the cud, but he 


reſembles the ox in the membranous ſtruc- 


ture of his ſtomach, and the food upan which 
he lives. I was therefore deſirous of ſeeing 


# 
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go by continuing a certain time in the ſtomach 
of this quadruped alſo, encloſed as. uſual in 


tubes. Here too they were digeſted, as I. 
learned from ſome lettuce and trefoil encloſed 
in two tubes, which were voided i in 9 
born. - 5 1 i 
xl iv. When 1 reflect upon A various ani- 
mals to which my enquiries concerning digeſ- 
tion have been hitherto extended, I perceive, 
that the ruminating ſpecies very nearly reſem- 
ble birds endowed with muſcular ſtomachs, 
with reſpe& to the action of the gaſtric fluid. 
In both, that fluid requires an agent.capable 

of breaking down and triturating the food, 
before it can diſſolve and digeſt it. From the 
mouth of granivorous birds, where it under- 
goes no real alteration, the aliment paſſes 1 im- 
mediately into the craw, where it is ſoftened 
and macerated; from this receptacle it de- 
ſcends into the ſtomach: the triturating power 
of this organ performs the office of teeth, and 
breaks, grinds, and, if I may ſo ſpeak, pul- 
verizes it, and thus renders it fit to be diſſolved 
by the gaſtric fluid, and converted into chyme. 
Nature employs a fimilar contrivance in ru- 
minating animals. The hay and graſs deſcend 
immediately i into the firſt and ſecond ſtomachs, 
in nearly the ſame ſtate as when they were 
browſed. Here they are ſoftened by the great 
| 7 quantity | 
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quantity of gaſtric juices, as ſeeds in the craw 
of birds with gizzards: But as the ſtomachs 
of ruminating quadrupeds have no ſenſible tri. 


turating power (CxxxIx, CXL, CXL11T), and 


the food requires trituration, nature has wiſe. 
ly provided for this by cauſing it to aſcend, in 
conſequence of a gentle ſtimulus to vomit, 
into the cavity of the mouth, where, by means 
of rumination, it receives the neceſſary p 
diſpoſition to be digeſted by the gaſtric fluid, 

as happens to the food in the ſtomachs of gra- 
nivorous fowls, after they have been Property 
triturated * the — muſcles. 
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THE SUBJECT OF DIGESTION IN ANIMALS 
WITH MEMBRANOUS $TOMACHS cox- 


TINUED. THE LITTLE OWL. THE 
SCREECH, OWL, THE FALCON. THE 
EAGLE, | eee 


CXLV. RE AUMUR having treated in 
his firſt memoir of the mode of 
digeſtion in granivorous and herbivorous fowls 
which are provided with gizzards, proceeds 
in his ſecond to enquire into the nature of that 
function in carnivorous birds, of which the 
ſtomach is membranous. From the facts re- 
lated in the firſt memoir he concludes, that 
there does not exiſt in the gizzard any ſolvent 
capable of ſeparating the particles of the food. 
This ſeparation, he thinks, is effected by a 


force reſembling that exerted by mill-ſtones 5 


viz. 


* 


* 4 — 
74a RE be 9, 


176 b 62 TATION tv, 


le, the action * asi of this conſtruction 
upon their contents. He is moreover of 


memoir prove the exiſtence of a menſtruum in 
membranous ſtomachs, capable of diſſolving 


was to enquire by experiment into the mode 


1 had there an opportunity of conſidering 
fully Reaumur's experiments on that fubjea, 
and we have accordingly ſeen, that the con- 
' ſequences he has deduced from them are by 
no means to be admitted in their full extent. 

This is plain from the xxx1x, xL, XL I, XIII, 
XI III, XLvth paragraphs, to which, for the 


reader. The preſent diſſertation, in which 


are common in France, for the ſubject of his 


* 


opinion , that the facts adduced in the ſecond 


and digeſting the aliment without borrowing 
any aid from the action of the ſolid parts. 
As the great object of the firſt diſſertation 


of digeſtion in fowls with muſcular ſtomachs, 


fake of avoiding uſeleſs repetitions, I refer the 


the ſubje& of digeſtion in membranous ſto- 
machs is continued, is the proper place for 
conſidering the experiments related in the ſe- 
cond memoir. As of all fowls birds of prey 
approach neareſt to man in the ſtructure of the 
ſtomach, he choſe one of thoſe large kites, that 


enquiries. The periodical vomiting, common 
to all birds of prey, allowed the French na- 
turaliſt to make a variety of experiments on 


* 
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the ſame. individual: He employed tin tubes 


filled with different ſubſtances, - eſpecially 
fleſh, which, after- having- been, ſome time 
in the ſtomach, were thrown up, and gave 
him an, opportunity of. examining . the effects 
produced upon the contents. That the fleſh 
was morebr leſs, digeſted according to. the 


length of its continuance in the body of the 


animal, was the general and invariable reſult 


obſerved by Reaumur (a). Hence he juſtly. 
infers, that in this, caſe digeſtion. is produced 


by the gaſtric fuid, Without the concurrence 
of any triturating power. He mentions ſome 


(a) Mr. Batigne thinks, that fleſh encloſed in tubes was in- 
ſuffcient to convey a preciſe idea vf the alteration it undergoes 
in the ſtomach, as it is only niacerated. in tubes, and not di- 
geſted, ©* On volt de plus que la viande miſe dans les tubes 
ne peut donner une idee preciſe des changements qu elle ſubit 
dans l'eſtomae de Vanimal, puis qu'elle n'y eſt que macerẽe & 
non point digerẽe.“ (L. c. premiere Refletion ſur les experiences 
de M. de Reaumur.) The author muſt allow me to obſerve, 


that in this attack he miſrepreſents Reaumur, who, p. 465, 


&c. of the Mem. of the Roy. Acad. expreſsly ſays, that the fleſh 
given to the kite was not merely macerated or ſoftened, but 
completely digeſted, and at laſt entirely conſumed. He might 
indeed have objected to the ſmall number of his experiments, as 
inſufficient to aſcertain the efficient cauſe of digeſtion, if that 


philoſopher, , whoſe ingenuouſneſs was equal to his ſkill, had 
not perceived and publicly owned it himſelf. That tubes, pro- 
' vided the experiments are properly made and varied, are well 
adapted to ſhew the change produted upon food in the ſtomach, 


will be abundantly proved by. the facts adduced. in this treatiſe. 
Vor. I, e e bo. other 


* 
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other experiments, which I ſhall have occa- 
fion to conſider below, and concludes from 
analogy, that digeſtion in other birds with 
membranous ſtomachs is produced in the 
fame manner. He laments, however, that 
from the death of his kite, and his neglect- 
ing to ſubſtitute other animals in its ſtead, 
he could not adduce facts ſufficiently nume- 
rous to illuſtrate the ſubject fully. He pro- 
miſes to ſupply the deficiency on ſome future 
occafion, but his death, by which a few years 
afterwards natural philofophy loft one of its 
t ornaments, prevented him from fulfill- 
his promiſes. 

cx vl. I do not prefume that 1 ſhall be 
able to accompliſh, what neither this illuſtri- 
ous naturaliſt, nor any other, as far as I know, 
has effected. But fimply with the view of 
continuing my obſervations and refleCtions on 
digeſtion in fowls with membranous ſtomachs, 
I That relate ſome experiments on different 
birds of prey, of which ſome ſeek it by naght, 

and others by day. Among the former, 
have uſed ſuch as I could moſt eaſily procure, 
the little owl and the ſcreech-owl. - The food 
Rn I gave the firſt-mentioned ſpecies (a), | 


(a) This ſpecies is called by Buffon petite hea Hiſt. Nat. 


des Oiſeaux, T. 2, Ed. in on. and by Linnzus Arix paſſerina, 
I. c. 


and 


. maceration, yet continues whole. 
the matted feathers be diſentangled, we may 
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and which it eagerly devoured, has enabled 
me to ſolve, among other problems, one that 
exerciſed the ſagacity of M. de Reaumur. 
Finding that the gaſtric fluid of the kite di- 
geſted fleſh, he wiſhed to know whether it 
would alſo digeſt vegetables; a circumſtance 
he did not think probable, when he conſidered $ 
the repugnance carnivorous birds ſhew for 

them; and ſo in fact it happened. When 
beans, peaſe, wheat, incloſed in tubes, had 
lain ſome time in the ſtomach, they were 
thrown up juſt in the ſame ſtate as they had 
been ſwallowed: nor did boiling diſpoſe them 

to be diſſolved any better by the gaſtric fluid. 

Some ſparrows, which I gave my owls, af- 
forded me an opportunity of obſerving the 


ſame phenomenon. As they ſwallowed thein 
| Whole, they of courſe would receive into the 


ſtomach feathers and food not yet digeſted by 
the ſparrows, and conſiſting of grain or bread. 

Now, after the fleſh has been digeſted, the 
feathers are vomited generally in the form of 


a hard ball; 1 along with the feathers the 


grain, whic 


, though it is much ſoftened by 
And if 


generally perceive evident traces of bread. 
Hence we have a clear proof that the gaſtric 
fluid produces no change on ſuch vegetables. 
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/ exLvn. This fact, ſimple as it is, bew 
two things, of ſome importance: firſt, that 
the ſtomach of this bird is really membranous, 
and without any power of trituration: this 
appears from the grains (cxLv1) continuing 
whole, though they had been ſoaked till they 
were become ſo tender, as to burſt on being 
gently ſqueezed between the fingers. I would 
not however affirm that the ſtomach has no 
action at all; for the globular mats of feathers 
can only be produced by this viſcus contrating 
as the fleſh is drgeſted. 

The digeſtion of the bones alſo ee 
attention. It cannot be ſaid that they are 
voided along with the excrements ; for I muſt 
ſoon have been aware of this, as I kept my 
. owls in cages; nor, for the ſame reaſon, could 
It have eſcaped my notice if they had been vo- 
mited. I have indeed ſometimes found two 
or three little bones, as a dorſal vertebra, or 
a piece of the cranium, among the matted 
feathers, but never any thing like the whole 
ſkeleton. We muſt therefore conclude that 
they are digeſted. _ 
+ CHEVILL» Reaumur's kite was capable of 
_ digeſting bone, though of the harileſt tex- 
ture, and encloſed in tubes (a). Though 
the nn juſt related is luthciently de- 


(a) Mem. cit. 
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ciſive, yet, as the bones were looſe in the ſto- 
mach, in order to be abſolutely certain that 
the effect was produced by the gaſtric fluid 
alone, it was proper to repeat it with a tube; 
with this view a piece of the thigh of a pi- 
geon was put into one of the ſame tubes that 
[ uſed before: thus two experiments, one on 
the digeſtion of fleſh, and another on that of 
bone, were made at once. By long practice 


upon birds of prey, I learned how to keep 


the tubes in the ſtomach as long as I pleaſed. 
When J had given one of my tubes to an 
owl, after it had been full fed, I found it was 
not thrown up till all the food was digeſted. 
This obſervation is applicable to all other 
birds of prey. The ſame thing alſo happened 
when they were fed ſparingly. All the dif- 
ference was, that as the full ſtomach requires 
more time to be emptied, the tubes were re- 
tained longer, and vice verſa, when they 
were faſting, the tubes were ſure to be re- 
turned in two or three hours. This obſer- 
vation, together with the knowledge I had 
acquired from experience, of the time theſe 
birds take to digeſt a given quantity of food, 
enabled me to gueſs pretty exactly how long 
the tubes would continue in the ſtomach. 

I return now to the tube in which part of 
a pigeon's thigh. had been put. After ſeven- 
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teen hours continuance in the ſtomach, the 
bone was no where changed except at the 
broken ends, which were a little ſoftened. 
The fleſh, by which it was covered, as well 
as the integuments, had begun to be dif. 

ſolved, for the ſurface was become exceed. 
ingly tender. In fourteen hours more greater 
effects were produced. The fleſh was con- 
ſiderably waſted; the bone was ſhortened at 
the ends, and was ſo ſoft, as to yield to the 
preſſure of the finger. In twenty-ſeven hours 
more, there was no remains of fleſh or pe- 
rioſteum, and the bone was a good deal 
ſhorter than at firſt, I could not but be de- 
fſirous of ſeeing the end of the experiment, 
and therefore replaced the bare bone in the 
tube. When it had remained twenty-one 
hours in the ſtomach, it had loſt the marrow, 
and the internal cavity was enlarged, though 
the girt was leſſened. This aroſe from the 
jen of the internal and external ſurfaces 
at the ſame time. Both ſurfaces were covered 
with a yellow fluid, that had at once a bitter 
and falt taſte; and points of gelatinous matter 
were diſperſed over them. The bone, thus 
half diflolved, was put again into the tube, 
and- left thirty-two hours longer in the ſto- 
mach, If the reader will conceive: a cylinder 
of thin paper, uneven at the ends, and per- 
= ' forated 
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borated with ſeveral holes, he will have an 


idea of the ſtate of the bone when it was ta- 
ken out of the tube. It was covered with the 
ſame fluid, which muſt have been the gaſtric 
liquor; and the gelatinous points now alſo 
were diſperſed over the ſurface of the leaf; 
this jelly was the oſſeous matter itſelf, re- 
duced to this ſtate by the action of the gaſtric 
fluid. Laſtly, nine hours longer continuance 
in the ſtomach, left only a few ſmall chips. 


This one experiment convinced me, that the : 


gaſtric fluid of the little owl is capable of di- 
geſting bone as well as fleſh, without the con- 
currence of any external agent: it alſa __ 


the gradual progreſs of digeſtion. 


cxLIx. Having ſo far ſatisfied my cu- 
riolity, it remained to enquire into the nature 
of this fluid, and its effects out of the ani- 
mal body. With the ſmall ſpunges, by 
means of which I obtained fo large a quan- 
tity from crows (LXXXI, LXXX11), I pro- 
cured it in due proportion from the ſpecies of 
owl in queſtion. I ſay in due proportion; for 
it is evident, that as the ſtomach of theſe 
birds will not admit ſo many tubes as that of 
crows, it cannot yield ſo much gaſtric fluid. 
Beſides, I had only fix little owls, whereas 
I could get as many crows as I pleaſed. It 


| was wonderful how ſoon. the ſpunges were 
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filled with liquor. As they were n 
into the empty ſtomach, they were ſoon 
thrown up, agreeably to an obſervation made 
above (exL VII); and yet they were as full of 
juice, as if they had been dipped in water; 
and freſh ones immediately forced down = 
throat, yielded a nearly equal quantity. 
obſerved the ſame thing in crows rg. Sith 
Whence it appears, with what care Nature 
provides a large ſupply of | gaſtric liquor 
in theſe animals, as digeſtion: is entirely de- 
_ pendent upon it. The juice was inſtantly 
ſqueezed out of the ſpunges into a ſmall glaſs; 


it appeared to have the fluidity of water, but 


was of a reddiſh-yellow colour, like the yolk 
of an egg. This colour was not inherent 
in the gaſtric liquor itſelf; it aroſe from an 
immenſe number of very ſmall yellow cor- 
puſcles, ſcarce perceptible by the naked eye, 
but eaſily ſeen by help of the microſcope. In 
a few hours they ſubſided to the bottom, in 


the form of a yellow ſediment, and left the 


fluid above tranſparent, like water, where it 
has been freed from mud that was diffuſed 
through it and rendered it turbid. The firſt 
time 1 ſaw this phænomenon, I ſuſpected it 
was owing to ſome impurities that remained 
in the . ſtomach, and were mixed with the 
juice. Before the next experiment, in order 
2 e il ta 
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to be certain that the ſtomach was free from 


heterogeneous ſubſtances, I kept the animal 


faſting for a longer time than uſual; but this 


2 not prevent the yellow colour from appear- 
Upon opening the ſtomach of an owl 
Pr had been long kept faſting, I could find 


no foreign ſubſtance, but the fluid was as 


yellow as that ſqueezed out of the ſpunges. 


was therefore convinced that theſe particles, 


though I could not diſcover their origin, did 
not come from any remains of the food. 
The gaſtric liquor of the little crow, like 
other gaſtric liquors, is a little ſalt and bit- 
ter: it evaporated ſooner than watey. Tt 
"Pp a ſediment of the yellow particles, 
which gradually becomes dry, and forms a 
blueiſh yellow cruſt; it is not at all inflam- 
mable. It has one property common to every 
gaſtric fluid I have hitherto examined, or 
ſhall have occaſion. t to mention in the ſequel; 
though it is expoſed to the open air for weeks 


and months, in the hotteſt ſeaſon, it never 
becomes putrid. 


cL. Such are the properties of the xſtric 


liquor of the ſmall owl, when examined 


alone. Let us proceed to the effects it pro- 


duces on fleſh out of the body. In theſe 


experiments I uſed. calves inteſtines, a kind 
of food which this. b bird devours very gree- 


. dily, 
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dily.  Forty-ſix grains were immerſed in ſome 
recent gaſtric fluid; and at the ſame time an 
equa] quantity of the ſame inteſtine was put 
into a phial exactly like the former, and an 
equal-quantity of water was poured upon it. 
Whenever I have made experiments, with a 
view to compare the effects of the gaſtric li- 
quor and water, I have taken care that all 
' circumſtances ſhould be alike. To prevent 

_ evaporation, the mouths of the phials were 
ſtopped with paper; they were ſet near a kit- 
chen fire, where the uſual heat was between 
thirty and thirty-five degrees. In eleven hours 
ſome black ſpots began to. appear upon the 
inteſtine in the gaſtric fluid, which were at 
firſt thinly ſcattered over it, but became gra- 
dually more numerous, till in twenty-four 
hours they almoſt covered it. During the 
formation of the ſpots, I examined the inteſ- 
tines with the microſcope, and found that 
where they appeared, the fleſh was ſoftened, 
and had loſt its fibrous texture. When they 
had ſpread over the whole piece, I took it 
out of the liquor, and waſhed it with pure 
water; and now it recovered its white co- 
lour, for the black covering conſiſted of 1 
thin ſtratum of fleſh, which the gaſtric fluid 
had concocted. It was very eafily rubbed off 
and fell to the bottom of the water in ex. 

ceeding]y 
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ome Nreedingly ſmall particles, where it formed a 
e an lack ſediment, and when viewed by the mi- 
coſcope, ſeemed to be a collection of mole- 
ales of fleſh, with no appearance of fibres, 


oft eighteen; the piece that had ſtood in 
t all Water for the ſame length of time, was quite 
etid; whereas the other emitted no diſa- 


were Npreeable ſmell : after waſhing and drying, it 
kit- Nas found to have loſt ſeven grains. Both 


pieces were again put into the phials, with 
he ſame quantity of water and gaſtric fluid, 
and left in their former ſituation for two days. 
he latter had now loſt its ſhape and organi- 
zation, and was converted into a black muci- 
age, of which the particles had no longer 
ny coheſion. The gaſtric liquor had there- 
ore diſſolved the piece of inteſtine complete 
y; an effect, which neither water nor putre - 
action had produced upon the other; for 
here was a remainder of nineteen grains, that 
ot only retained its fibrous ſtructure, but 
ade ne reſiſtance en I cy 
0 tear it, 
cL1. I did not negle& to examine the 
omach and ſophagus of this ſpecies of 
Wl, as I conceived: that it would be impro- 
per to omit a brief deſcription. of theſe or- 
; pred 


hen the piece of gut was dried, it weighed 
poly twenty-eight grains, and had therefore 
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gans in the animals upon which my experi. 
ments were made. If the beginning of the 
duodenum be tied, fo as to ſtop the air fron 
ee and the upper end of the œſophagu 

e inflated, we get a view of the œſophagu 
and ſtomach dilated to their utmoſt extent; 
together they reſemble a pear, or rather x 
gourd, of which the belly is formed by the 
ſtomach, and the neck by the œſophagus; 
when viewed againſt the light, the latter ap. 
pears ſemi-tranſparent, and the former quit 
opake. If they are cut longitudinally, and 
ſpread upon a table, we find that the tranſpa- 
rency of the eſophagus is owing to the thin- 
neſs of its ſides, which thicken as they de- 
ſcend; and render the lower part as opake u 
the ſtomach. It becomes not gradually, but 
ſuddenly thicker, from the multitude of fol- 
licular glands that form the ſame kind of 


tranſverſe faſcia, that I have deſcribed in 


other birds; in this ſpecies it is about five 
lines broad. Theſe glands continually ſecrete 
into the cavity of the eſophagus a- liquor al 
moſt inſipid, of a turbid white colour, and 
of ſome denſity; in a word, reſembling the 
 ceſophageal juice of other birds. At the be- 


ginning of the ſtomach the follicles diſappear, 


nor could J find the ſmalleſt veſtige of any 
ING like them in the coats, though | 
ſcarchi 
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of ſearched with care: Are we then to ſuppoſe 7 = 
th WW that the fluid, which-is always to be found in 5 4 
the ſtomach, derives its origin from the num- | 


. berleſs glands lying at the bottom of the œſo- 

90 phagus? this is probably true of ſome part of | 
ne. Wit; but that no ſmall part comes alſo from 

r che arteries of the ſtomach itſelf, the moiſ— 


the! ture, like what I have deſcribed in other ani- 
mals (XC111, CXXX11), has furniſhed me with 


a an indubitable proof; for it immediately ap- 

ir ears again, though it has been 8 off | ö 
an erer ſo clean. = 
ſro ri. This deſcription will apply to * — 
hin- ſophagus and ſtomach of ſcreech-owls: I 

. Wave made experiments on two ſpecies of 

re ae ov! ; one variegated with'many colours, among 

„but which the red and brown, or dull yellow, 
fol. predominate ; upon the head are two curious | 
dal tufts, in the ſhape of a creſcent; the other q 
Tr ſpecies has not this tuft, but is adorned with 4 
t fe greater variety of elegant colours; the iris 1 
eren is duſky, in the former it is yellow (a). My | 
r art experiment was made upon one of the 

„ long-eared owls, and the reſult greatly 7 

> the prized me. It threw up two tubes in about 

* three hours after it had taken tha, nor was 


(a) The former 8 is called by Linnzus Prix otus, and 
yer duc by Buffon; the latter frix 28 and chat buant, 


the 
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the fleſh at all changed; I could not percei yo 
any alteration, even when it had continuedliil fo 
upwards of ſeven hours in the ſtomach. I gr 
I had not been very cautious in forming opi.ſſ ret 
nions, I ſhould have concluded, that the ga, th 
tric juices of this ſpecies are inſufficient in 
themſelves. to produce digeſtion ; but I r. Nee 
flected, that a ſingle experiment did not warm: 
rant ſach a concluſion, and that ſome adven- me 
titious circumſtance might have affected tig 


| reſult. The bird ſeemed quite ſtupid, ac 


reduced very much in its fleſh; hence it tit 
probably unhealthy, and conſequently ines. 
pable of digeſting its food properly. Thc 
ſuſpicion was confirmed by the account of the 
- perſon from whom I had it, who informel]W** 
me, that it had refuſed food ever ſince it wal 
taken, which was now four days. It was a 
old bird; and, upon turning to Buffon, | 
found that, in order to rear individuals 0 
this ſpecies, it is neceſſary to catch them 
young, for the old ones will not take ſuſte 
nance in confinement (a). In two days an 
a half longer, that in my poſſeſſion died with 
out taking any food of itſelf; it had alwi tea 
returned what I forced down the throat. 

III. This owl fell into my hands | 
winter; the ſpring following I procured 


(a) A. 1. e. 
youll 


pb 1331 TATION i. ' wr 


eue young ones from the neſt, which devoured 
nell food with eagerneſs whenever they were hun- 

Her: 1 now repeated my experiment, and the 
pi reſult was exactly the reverſe of the preceding; 
gas. the fleſh in the tubes ſhewed ſigns of ſolution 
t Min three hours and three quarters, and in ſe- 

e. en was entirely diſſolved. This convinced 
arme, that the failure of the foregoing experi- 
ment was not owing to the inefficacy of the 
gaſtric fluid, but to the morbid condition of 


aul the animal; which either leſſened its quan- 

wal ity, or, what is more probable, impaired its 

inc: quality. I might, therefore, have omitted 
ThiWnentioning that failure; but it was better to 
of the relate it, in order to ſhew, that when the 
mel food incloſed in tubes is not digeſted, we are 


ot immediately to infer, that the gaſtric 
luid is not capable of producing this effect. 
cLiv. But my young owls digeſted not 
only fleſh, but bone; and that of a hard tex- 
ure, ſuch as the bones of ſheep and oxen, 
ot to mention thoſe of pigeons and fowls. 
he reſult was effentially the ſame as in the 
receding ſpecies (xLVII, XL VIII); in- 


alwi tead, therefore, of dwelling upon it, I will 
t. elate, at ſome length, a fact, which, in my 
nds pinion, deſerves to be noticed. I gave one 


ed tf my owls a frog, and an hour aftefwards 
led it. The ſtomach though exceedingly 
| 1 
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dilated, was incapable of containing the whole 
frog, of which the head lay in the  ceſopha. 
gus, and ſtretched its ſides conſiderably ; the 
hind legs lay at the bottom of the ſtomach, 
and the fleſh was ſo much waſted, that the 
bones were nearly bare: the integuments of 
the thighs and trunk were almoſt corroded, 
and the fleſh was as tender as if it had been 
boiled. The head, which lay contiguous to 
the faſcia of follicular glands at the bottom of 
the eſophagus, had begun to be diffolved, 
This experiment ſhews not only that fleſh is 
digeſted with great quickneſs by the gaſtric 
liquor, but likewiſe that it is digeſted equal) 
ſoon in the œſophagus and ſtomach; an ob- 
ſervation I had not yet made upon any other 
animal. 
xv. Before I killed both theſe ok] 
was defirous of having ſome of their gaſtric 
Juice, that I might ſee whether it retained 
like others its power of digeſtion ; and I found 
that it completely diſſolves fleſh, when it i 
aſſiſted by a proper degree of heat. 

vt. In the other ſpecies, the raum ow, 
the ſame phenomena occurred with reſpet 
to the ſolution of fleſh and bone in the tubes, 
whether we conſider the digeſtion of fleſh and 
| bone in tubes, or the ſpeedy * 

| | 0 
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ole the eſophagus (2), or the remarkable flow- 
ha- neſs of that proceſs out of the body. Upon 
the an individual of this ſpecies I made an expe- 
ch, riment, which had been unſucceſsful on the 
the little owl. Obſerving, that when they were 
s of MI hungry and open their beak very wide, if I 
dropped a pea, French-bean, or cherry into 
it they ſwallowed it with as much avidity-as 
if it had been the pleaſanteſt kind of food, I 
was deſirous of ſeeing whether the ſtomach 
would digeſt yegetable ſubſtances. ., With | 
this view. I encloſed ſome of the ſeeds juſt L 
enumerated in tubes, and forced them down = 
the throat, but to no purpoſe; for though 
the liquor ſwelled them, and perhaps altered 
the colour, they underwent no diminution of 
bulk. They were thrown up undigeſted in a 
day or two, a circumſtance which ſufficiently 


ſhews, that ſuch kind of food, notwithitand= 


(a) When I 0 Hh Frag this >" I was ſtruck by a re- , 
fleQion; for which this is the proper place. If we compare N 
the preſent with the LXxxXVII, LXXVIII, LXXIX, XCIX, c, C1, 

exxxv, CL1Vth, it will appear, that the eſophageal before its 

mixture with the gaſtric fluid, in many animals, is endowed 

with ſome degree of digeſtive power. Thopgh it generally 

exerts this power only when mixed with the gaſtric fluid, yet 

in ſome animals, which ſwallow their food with great eager- 

neſs and have not room enough in the ſtomach to contain it all, 

in conſequence of which part muſt be Ny in the ®lophagus, 

digeſtion takes place there. - 


Vor. I. es be > ing 


i 
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ing the birds appear to reliſh it, is ill adapted 
to their gaſtric juices. The greedineſs with 
which they ſwallow ſuch ſubſtances can ariſe 
only from that blind appetite, in-conſequence 
of which young birds take whatever is offered 
CLVIt. Being fatisfied with theſe experi- 
ments on nocturnal birds of prey, I turned 
my attention to ſome of the diurnal ones. My 
firſt ſubje& was a falcon given me by my il- 


luſtrious friend the abbe Corti, formerly pro- 


feſſor of natural hiſtory at Reggio, and now 
| ſuperior of the College of Nobles at Modena, 
a philoſopher well known in the republic of 
letters by feveral fine publications. It was of 
the ſize UW a common hen, and appeared to 
belong to the ſpecies denominated lanarius by 
Linnzus. I ſoon found, that I could not 
handle this bird ſo familiarly as thoſe which! 
have had occaſion to mention hitherto. Its 
ſtrong beak and long ſharp talons would not 
eaſily permit me to open the mouth by force, 
and thruſt the tubes down the throat. 1 
however contrived a method of introducing 
them into the ſtomach unperceived by the 
bird; it conſiſted in cutting ſome fleſh in 
pieces, making holes in them, and concealing 
the tubes in theſe holes. When the falcon 
was hungry he ran eagerly to the pieces - 
fle 
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fleſh, and ſwallowed them 1 For the 
fraud to ſucceed, it was neceſſary that the 
tubes ſhould be quite covered with fleſh; for 
if any part of them was bare, the falcon would 
put them under his talons and tear the fleſh 


away with his beak and ſwallow it without the 


tubes, 
_ evi, My firſt experiment was made 
with a view to aſcertain, whether it was ca- 


pable of digeſting bone independently of the 
action of the ſtomach, which proved to be the 


caſe; but I have before ſaid ſo much on the | 
ſubject of the digeſtion of bone, that I ſhould 
forbear to relate the preſent inſtance particu- 
larly but for a new and important phænome- 
non, which renders the detail neceſſary. The 
bone eonfiſted of little ſplinters of an ox's 
thigh bone; they were very hard and com- 
pact, and of various ſizes, from that of a grain 
of wheat to that of a bean; they weighed to- 
gether ſixty-ſeven grains; I put them into 
two tubes, in which they were rather cloſely 
crammed. To prevent their falling out of 

the tubes when they began to be diſſolved, 

and conſequently to get looſe from each other, 
I put the tubes in a linen bag, a precaution 
which I had before employed, and continued 


| toemploy occaſionally in future. In twenty- 


tour hours the bones had ſhifted their re- 
| Oz.  JpeQive 
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ſpective places and rattled in the tubes, a cir 
cumftance that ſhewed the bulk to be dimi- 
niſhed. They were moiſt with gaſtric li- 
quor, but had none of thoſe gelatinous points 
which I had ſeen in an experiment both on 
the little owl (xLVIII), and the two other 
ſpecies. Theſe points were, as I then re- 
marked, the offeous matter converted into 
jelly or chyme by the gaſtric liquor. But 


what is extraordinary was, that theſe ſplinters 


retained their original hardneſs and rigidity; 
fo that at firſt fight one would not have ſup- 
poſed, that the fluid of the ſtomach had had 
any effect upon them. However, the con- 
trary was certain; for when the gaſtric li- 
quor was wiped off, they weighed only forty- 
two, grains. I now replaced them in the 
tubes, and examined them again after they 
had been two days in the ſtomach. The 
pieces of the ſize of grains of wheat were all 
deſtroyed but two, which were now no larger 
than millet. Three of the ſplinters were at 
firſt as big as beans, but now reduced to the 
ſize of maize. Thoſe of an intermediate 
ſize were diminiſhed in proportion. During 
the whole time they all continued hard. At 
the third examination, after fifty-ſeven hours 
longer continuance in the ſtomach, the three 
large pieces only were left, and they were 
FA —_ now 
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now not larger than millet; when I. ſtruck 


them with an hammer, I found that they re- 


tained their original hardneſs. 
The gaſtric liquor therefore of the falcon 
does not, like that of owls and many other 
animals, inſinuate itſelf into the ſubſtance 
of the bone, but acts on the ſurface only. 
The phznomenon, I think; may be thus ex- 
plained: conceive a bone to be compoſed, 
like wood, or to bring a more familiar in- 
ſtance, like an onion, of a great number of 
ſtrata, The ſtrata of the onion are of con- 
fiderable thickneſs, but we muſt imagine, 
that in bone they are exceedingly thin. The 
gaſtric fluid of owls or other animals will 
firſt diffolve the upper ſtratum, but while it 
is doing this it will penetrate and ſoften the - - 
contiguous ſtrata, without diſſolving them. 
Hence the tenderneſs of bone that has lain 
in the ſtomachs of animals. On the con- 
trary, we muſt ſuppoſe, that the gaſtric li- 
quor of the falcon has no power of pene- 
rating the internal ſtrata, but that its action 
is limited to the ſurface. According to this 
ſuppoſition the bone will be digeſted without 


having the internal parts ſoftened, and thus 


{tratum after ſtratum will be taken away, juſt 
as it would happen if we had a menſtruum 
capable of l only the ſuperficial 

N O 3 "ou 
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layer of an onion without acting een the 


others. 
CLIX, Before I concluded poſitively that 


te gaſtric juice of this bird does not ſoften 
bone at all, I determined to obſerve its ef. 


fects when it is at liberty to act without any 
obſtacle; for it is poſſible, that its efficacy 


might be impaired by paſſing through the 


cloth. I therefore took a piece of the ſame 
thigh bone from the thickeſt part, and worked 
It into a ſphere by the lathe, to prevent the 


angles 1 injuring the fine coats of the ſtomach; | 


it was then given to the falcon, My pur- 
ſe was to obſerve whether as ĩt was diſſolved 
it was alſo ſoftened. 


It continued five days in the Romach with- 


out- Becoming in the leaſt tenderer, The 
ſhortening of its diameter ſhewed that it was 
leflened in bulk. Meantime the falcon threw 
up the ſphere once or twice a day, according 
as he was ſupplied with food; for, as I have 
obſeryed with reſpe& to other birds of the 
fame claſs (cxLVIII), he did not vomit in- 
digeſtible bodies till he had digeſted the other 
contents of the ſtomach, To cauſe indigeſ- 
tible ſubſtances to remain in that cavity af- 
ter other bodies are digeſted, I gave him freſh 
food ; for experience having taught me to 
judge, when that ** was 5 approaching, | 
Was 


- * 
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was ſure to attain my purpoſe; ſince When the 
crop is full of food, the contents of the ſto- 


mach cannot be evacuated through the mouth. 


By this contrivance the falcon was made to re- 
tain the globe twenty-two ſucceſſive days. It 
is ſcarce worth while to obſerve, that it was 
not ſoftened, fince the inability of the gaſtric 
fluid to produce this effect has been ſufficieatly 
proved before; but the remarkable diminu- 
tion it underwent deferyes to 'be noticed, 
The ſphere was at firſt four lines and an half 
in diameter, and when it had been thirty-five 
days and ſeven hours in the ſtomach it mea- 
ſured only a line and about a third; it pre- 
ſerved its firm perfectly; the ſame may be 
ſaid of its poliſh; there was not a furrow, 


| nor an indentation, nor an aſperity of any 


fort upon the ſurface, This ſmoothneſs is, 
I think, a clear proof, that the ſtomach of 
this ſpecies has no triturating power, other- 
wiſe the globe would have ſuſtained ſome 
injury from the friction and impulſes of ſo 
many tin tubes as were introduced into the 
ſtomach during its continuance there. 

crx. Let it not however be imagined, that 
bones of a texture leſs compact require ſo much 
time to be diſſolved; this was very far from 
being the caſe, My falcon would eat a whole 
pigeon at once, for birds of this kind when 
04 they 
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they take any large prey, always fill W 


quite full, and then continue ſeveral days 
. Without: food. My falcon refuſed the en- 

trails, the tips of the wings, and the beak; 
the reſt he devoured with the utmoſt greedi- 
neſs. But no bone or fleſh was ever vomited, 


nor did any thing paſs out at the vent in 


the form of bone or fleſh; the excrements 
now, as well as at other times, confiſting of 
a ſemifluid matter, partly. white and partly 
black. When dry it might be reduced to an 
impalpable ks by robbing between the 
fingers. This animal therefore digeſted not 
only the fleſh, but the bones of a pigeon; and 
that in the ſhort ſpace of a da); for at the 
expiration of this time it would eat a ſecond 


pigeon. 255 ß, 10 ANON 1 
 CLXI, While I was examining the man- 
ner in which the falcon digeſts bonez-twas 


ſtruck with a thought that had never aged 


to me during the whole train of the Ch 


experiments; it was to enquire whether the 
gaſtric liquor beſides bone is alſo capable of 
digeſting ſome other animal ſubſtances, ſuch 
as the enamel of the teeth, the tougheſt ten- 
dons, and horn. With this view I encloſed 
two inciſors from the lower jaw of a ſheep in 
a tube, which the falcon retained three days 
and ſeven hours. Wherever the enamel did 

. Us 5 a not 
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not extend" they were corroded and waſted, 
but the other parts were uninjured, and as 
brilliant as at firſt. In four days and an half 
longer continuance in the ſtomach the fang 
was nearly diſſolved, but the enamel was per- 
fectly ſound. The teeth were kept two days 
more in the Rochach without the tubes, but 
no further effect was produced; whence. it 
was neceſſary to infer, that the gaſtric juice 
of the falcon is incapable. of diſſolving the 
enamel of the teeth; a circumſtance which is 
not very ſurpriſing, ſince it differs from every 
other offeous ſubſtance. | i 
CLX11.+ I have elſewhere A that 
birds of prey, and conſequently falcons, vo- 
mit the feathers of the birds which they 


| eat (LIx); it is therefore evident, that the 


gaſtric fluid cannot digeſt them. The ſmell 
emitted by burning feathers ſhews, that they 
reſemble horn in their nature; it was there- 
fore reaſonable to ſuſpect, that corneous ſub- 
ſtances would not be diſſolved in the ſto- 
mach, a ſuſpicion which was verified by the 
event. Some pieces of ox's and ſheep's horn 
were as uſual concealed in fleſh, and given to 
the falcon. In a few days they were thrown 
up entire and uninjured. I have remarked, 


that the internal coat of the ſtomach in gal- 


inaceous fowls is not tender and yielding, 
| 4 as 


a 


/ 
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as in many animals, but firm and cartilagj. 


nous (xxxv, XLVII, XLIX,' 1). Having | 


frequently obſerved, that when burned it ex. 
hales an odour very much like | feathers and 


horn, I ſuppoſed that it would in like manner 


elude the action of the gaſtric fluid, which 
really happened not only in the thick coats of 
turkeys and geeſe, but in the thin ones of 
pigeons, blackbirds, and quails. When [ 
gave my falcon the whole ſtomach of any of 


. theſe fowls, the other coats were ſoon digel-. 


ted, but the cartilaginous\remained entire. 
In tendons the reſult was different; for 
my experiment I choſe an ox's endo acbilli, 
one of the tougheſt tendons that is to be found 
in animal bodies. It was hung to dry in 
ſummer for ſeveral weeks, and thus became 
ſo hard, that a keen knife would hardly cut 
it. However, the gaſtric liquor of the falcon 
_ diffolved it both when it was encloſed in 
tubes, and looſe in the tomach, 
- CLx111. Moſt ſhoes have the upper leather 
of calf-ſkin, and the ſole of ox's hide, Bot 
theſe ſubſtances are very readily digeſted by 
carnivorous animals when freſh; this at leaſt 
1s the caſe with the falcon; but the contrary 
happens when they have been tanned. Ano» 
ther fact has warned me how cautious we 
ought to be in forming general rules in po 
ONT cs, 
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ſics. | Who would not have conclu d ed from | 
he laſt experiment, that every other kind of 


leather is alſo indigeſtible? Yet the reverſe 
happened in ſheep-ſkin dreſſed, and dyed 


yellow. Some liſts of it were encloſed in 


tubes, and completely digeſted in ſeven hours. 
cLxiv. As I had found the gaſtric fluid of 
other carnivorous animals incapable of digeſ- 


ting vegetable matters, it was more than pro- 


bable, that the ſame thing would take place 
in the falcon; I however thought, that it 
would be proper to aſcertain this point by ex- 


periment, if for no other reaſon, yet on ac- 


count of the recent inſtance of the uncertainty 
of analogical arguments (cxL111). At the 
fame time I was deſirous of determining whe- 
ther digeſtion is the effect of the gaſtric li- 


quor ſolely, as it ſeemed more than probable, 


The falcon could very well take fix tubes at 
a time: four were filled with various vegeta- 
ble ſubſtances, ſuch as crumb of bread, chick. 


peaſe, ſlices of pears and apples; in the fifth | 


and ſixth were encloſed mutton and beef, 


Upon theſe ſubſtances the effects of the gaſ- 


tric fluid were exactly the reverſe. The fleſh 
was totally diſſolved in twenty-ſeyen hours, 
but the vegetables had undergone no altera- 
tion. Two freſh tubes, containing in the 


middle a bit of fleſh, and at the ſides maſti- 


cated 


| 
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cated bread and boiled peaſe and chick-peaſe, 
decided the queſtion ſtill more clearly. The 
vegetables were undiminiſhed, but the fleſh, 


which was ſurrounded by them, was entirely 


deſtroyed. Thus the incapability of the gal. 


tric juice to diſſolve vegetables, and its ef. 

ficacy on fleſh, were fully proved. . .. 
 CLxv. By means of little ſpunges I pro- 

cured this fluid ſometimes when the ſtomach 


Was empty, and at others when it contained 


ſome remains of the food, in which caſe it 
was always turbid and full of heterogeneous 
matters, of a cineritious yellow colour, and 
had not much fluidity. When the ſtomach 
was empty it was ſufficiently clear, without 
any extraneous ſubſtance, had an interme- 
diate colour between yellow and white, was 
very fluid, and had a faltiſh and bitter taſte, 
With this I attempted experiments on di- 
geſtion out of the body, like thoſe I have al- 
ready ſo often mentioned, The reſult was 
not different. I obtained the ſolution of va- 
ridus kinds of fleſh by renewing the liquor 
from time to time, and by applying a heat d 
thirty deg. the common temperature of thele 
animals. With theſe precautions I moreoveſ 

_ cauſed nearly the half of a ſplinter of a bone 

of beef, weighing Me ow” to be 
diſſolved. 1 


CLavl 
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© CLXVI. Having made theſe experiments, 
in my opinion the moſt intereſting the ſub- 
ject admits, my next buſineſs was to examine 
the ſtomach and eſophagus. However, three 
hours before I killed my falcon, I fed him, 
in order to ſee what effect is produced upon 
the food in the craw. It was in part in this 

cavity, and part had deſcended into the ſto- 
mach, where it had begun to be decompo- 
ſed. It was immerſed in the gaſtric fluid, 
and this incipient digeſtion had the ſame ap- 
pearance as it has out of the body. The fleſh 
in the craw, even that which was upon the 
point of paſſing into the ſtomach, was only 
a little diſcoloured; this circumſtance ſhews 
that digeſtion is performed only in the latter 
cavity, and that in the craw the food is only 
diſpoſed to be diſſolved more readily. F 
CLXv1i. When a ligature is made below 
the pylorus, and air blown in at the top of 
the eſophagus, this part of the alimentary 
canal reſembles a large inteſtine about five 
inches long; a little more than half way down 
he ceſophagus is dilated and forms the craw, 
though we ſhall find, that it has this name 
improperly, if we compare it with the craws 
df gallinaceous fowls, which lie at the fide 
df the eſophagus, or rather without it; 
hereas in the falcon the craw is a continua- 
tion 
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tion of that cavity. If we invert and again 
inflate the ceſophagus, and then examine it 
in a ſtrong light, or with the microſcope, we 
can perceive an immenſe number of gland; 
from the beginning to the fleſhy faſcia, not 
excepting the craw. If we blow in freſh air 
and obſerve it again with the glaſs, we ſhall 
ſee the glands, which are of an oblong ſhape, 
and project a little above the plane of the 
ceſophayus, each emit a drop of liquid; this 
liquid is ſo viſcid, that one of theſe drop 
may be drawn out into a filament an inch or 
more long; it is inſipid to the taſte. The 
greateſt part of the eſophagus, is full of theſe 
glands, and is entirely membranous ; it only 
becomes muſcular at the commencement f 
the faſcia, which in the falcon, as well x 
other birds, ſeems to conſiſt only of number. 
leſs follicular glands, and is above an inch in 
breadth. Theſe follicles are cylindrical, and 
are all connected by a fine membrane; the 
have one of their extremities implanted in the 
external, and the other in the nervous cod 
of the ſtomach: through the latter, the ei. 
cretory ducts open and diſcharge the ſam 
kind of whitiſh and viſcid matter that has {- 
veral times been deſcribed as belonging 1 
birds that have ſimilar follictes. Theſe gland 
and follicles abundantly ſupply the bony . 
| WI 


\ 
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with fluid; and though it is ſometimes deſti- 
tute of glandular bodies, yet a liquor con- 
tinually poured into the cavity by exhalent 


ands Wl arteries, forms an addition to that which 

not comes from the eſophagus, as is evident from 

1 air, ¶ the moiſture which appears upon the fides 

ſhall when they have been wiped dry ſeveral times. 

75 cLXVIII. The eagle on which my expe- 
the 


riments have been made, belongs to the ſpe- 
cies called by Mr. Buffon the common eagle, 
drops ¶pecauſe it is found upon moſt of the high 
ch of mountains of Europe; it was known to Ari- 
The Whtotle, by whom it is called AAN Err, or 
the black eagle Hence it has received the 
denomination of Falco Melanpetus from Lin- 
neus, who refers, with whatever propriety, 
the eagle and falcon to one family. Though 
ſome naturaliſts reckon two ſpecies of the 
ommon eagle, the brown and the black, I 
ould incline with Buffon and Ariſtotle to 
uppoſe, that there 1s only one. The differ- 
nce in colour may depend on the difference 
ff age; for we often ſee animals of the 
ame ſpecies, but of different ages, differ in 
olour. At the time I was in poſſeſſion of 
y eagle I had an opportunity of ſeeing five 
dthers, four dead and prepared, and one 
ring, in the poſſeſſion of the counts Caſ- 
iglioni of Milan, two noblemen equally re- 
markable 
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markable for politeneſs of manners and {ſkill 
in natural philoſophy. Theſe animals al 
differed from each other in colour, ſome being 
of a black more or leſs deep, and others of 
a darker or lighter brown; yet they agreed in 
the eſſential characters of the ſpecies. They 
were all nearly of the ſame fize, ſomewhat 
exceeding that of a turkey-cock; their leg; 
and feet were covered with feathers, the nail, 
were black, the feet yellow, the bill blueiſh, 
and the baſe was covered with a bright yel- 
low cere: ſuch are the characters which, ac- 
cording to the French naturaliſt, the brown 
has in common with the black eagle. 
_.CLxXIX. The ordinary food of my eagle 
conſiſted of live cats and dogs, when I could 
- procure them. It eafily killed dogs much 
larger than itſelf. When I forced one of theſe 
animals into the apartment where I kept the 
eagle, it immediately ruffled the feathers on 
the head and neck, caſt a dreadful look at the 
dog, and taking a ſhort flight, immediately 
alighted on his back. It held the neck fim 
with one foot, by which the dog was pre- 
vented from turning his head to bite; and 
with the other graſped one of the flanks, at 
the ſame time driving the talons into the 
body; and in this attitude it continued, til 
the dog expired, in the midſt of fruitlel 
outcrics 
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dil outcries and efforts. The beak had Sn 
al W hitherto unemployed, but it was now uſed for 
ing WM making a ſmall hole in the ſkin, which was 


3 of gradually enlarged ; from this the bird began 
to tear away and devour the fleſh, and went 


hey on till it was fatisfied. I muſt not omit ob- 
hat Wl ſerving, that it never eat any ſkin, or inteſ- 
legs tine, or bone, except very ſmall ones, ſuch 
ils as the ribs of cats and ſmall dogs. Notwith- 


ſtanding this ferocity, and violent impetu- 


yel- oſity in attacking animals, it never gave any 

, ac« WF moleſtation to man. I, who was its feeder, 

own Bil could ſafely enter the apartment where the 
bird was kept, without any means of con- 

eagle WK fining its movements, and beheld theſe aſ- 

ould i faults without dread or apprehenſion: nor 

nuch 


was the eagle at all hindered from attacking 
the living prey I offered it, or rendered ſhy 
the ¶ by my preſence. ' As it was not always in my 
rs o power, | or at leaſt in my wall, to give it liy- 
at the ing food (for I had not always dogs and cats 
iately Nat hand; and gallinaceous fowls, which were 
« firm Wiequally acceptable, were too expenſive) I ſub- 
s pre- Wſtituted fleſh which, though it was not ſo well 
; and Weliched, was not difagreeable. In general, 

ks, at _—_ it had fleſh at will, it only made one 
o the neal a day. 1 found, by weighing what it 
d, til % that thirty ounces of fleſh ſerved it one 


-uitleb Wy with one another. This ſpecies of eagle 
utcris Vor. I. P is 
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is provided with a very large craw, which of 
cCourſe is the firſt receptacle of the food; and 
when it was at liberty to eat its fill, this viſ- 
cus was generally diſtended to a larger ſize 
than that of a turkey - cock full of grain. It 
gradually contracts in proportion as the fleſh 
paſſes into the ſtomach, Jane's as it ihr and in 
gallinaceous fowls. 

- CLxXX. Some of the firſt times I obſerved 
my eagle eat, I was ſtruck by a phænome- 
- non, which conſtantly recurred whenever it 
took food. After it had ſwallowed a. few 
mouthfuls, a thin ſtream began to flow from 
each noſtril, and to run down the upper fide 
of the beak; at the end they joined, and 
formed a large drop, which ſometimes fell 
on the ground, but generally paſſed into the 
mouth, and was mixed with the food. This 
drop was continually renewed by freſh ſup- 
plies from the noſtrils, as long as the animal 
continued to feed, and after that it ceaſed to 
appear. This liquor was of a ſky- blue co- 
lour, had a falt taſte, and was ty as fluid 
as water. But why does it flow only while 
the eagle is feeding? and what is its uſe! 
It Rows at that particular time only, I ſup- 
poſe, becauſe the receptacle in which it 
contained is then only compreſſed; and che 


| preſſure ariſes from the motion of the mouth 
| 0 


me- 
er it 
few 
rom 


fide 


and 


s fell 
o the 
This 


ſup- 


dad 
ſed to 
e Co- 
5 fluid 
while 
; uſe! 
I fup- 
h it 8 
nd itt 
mouth, 


D 1 8 s EK RT AT IO An tiv. 211 


or the impulſe of the food againſt the pa- 
late, near which this receptacle lies. Of he 
uſe of this fluid, I candidly. own my total 
ignorance. I ſuſpect, however, that as it is 
mixed with the food, it ſerves, like the ſa- 
liva, to moiſten it, and facilitate digeſtion. 
CLXXI. It is commonly thought, and the 
opinion has the ſanction of the beſt natura- 
liſts, that birds of prey, and eſpecially eagles, 
never drink. What I have obſerved is, that 
when the ſpecies mentioned in the preſent diſ- 
ſertation, were left even for ſeveral months 
without water, they did not ſeem to ſuffer the 
ſmalleſt inconvenience from the want of it; 
but when they. were ſupplied with water, 
they not only get into the veſſel, and ſprinkle 
their feathers like other birds, but repeated - 
ly dip their beak, then raiſe, their head, in 
the manner of common fowls, and ſwallow 
what they have taken up; hence it is evident 
that they drink. For the eagle it was neceſ- 
ſary to ſet the water in a large veſſel, other- 
wiſe, by its attempts to drink, the veſſel was 
lure to be overturned. | 
| CLXXIL, Fon colle& into one point of 
view every thing relative to digeſtion, let us 
examine another opinion, more immediately 
connected with our ſubject. It is ſaid by 
Wh P 2 ſeveral 


- 
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ſeveral celebrated naturaliſts and phyſiolo- 
giſts (a), that the eagle, when unable to pro- 
cure fleſh, will feed upon bread. To aſcer- 
tain this point, I made various experiments, 
] firſt ſet before the bird both fleſh and wheat- 
en bread; and finding that it ran towards the 
fleſh, without even caſting a look upon the 
bread, I ſet only the latter before it, and this 
after a day's faft, when it muſt have been 
preſſed by hunger; I did not however attain 
the end I had in view, and therefore kept it 
faſtirig for another day, but ſtill to no pur- 
poſe. When the bread was ſet near it, it 
would juſt look at it, and then turn its eyes 
towards ſome other object. When I had 
prolonged the faſt to the fourth day, the 
bird ran towards me, as I opened the door of 
the apartment, but with no other view than 
to aſk for food; I offered it a piece of bread, 
but in vain, for, without even touching it, 
it returned to the place where it ſtood before 
my coming in. I might have carried the 
trial ſtill further, but was afraid leſt the ani- 
mal ſhould ſink under it. 
CLXX111. I therefore abandoned this mode 
of experiment, and thought it would be bet- 
ter to make the eagle ſwallow ſome bread; 


( Buffon Hitt, Nat. des Oiſcaux, T. 1. Haller, T. 6. 
{Wo A" nk 
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for it would either be always thrown up, 
and then it would be reaſonable to infer, 
that this was an unſuitable kind of food; or 


voided unaltered along with the excrements, 
and the animal ſhould ſhew no ſymptoms of 
uneaſineſs, we muſt conclude that it is di- 
geſted and aſſimilated. I concealed the bread 
in ſome fleſh, as I had done in my experi- 
| ments upon the falcon (cLv11), and had re- 
courſe to the ſame expedient, whenever I was 
deſirous that my eagle ſhould take tubes or 


bird was exceedingly gentle towards me, who 
was his feeder, yet it might have been hazard- 
| ous to irritate it; and that would have been 
unavoidable, if I had opened the beak, and 
thruſt bread down the throat by force. The 
firſt portion of bread which the eagle ſwal- 
lowed concealed by fleſh, amounted to half 
an ounce, Indigeſtible bodies, ſuch as fea- 
thers, uſed to be thrown up eighteen, twen- 
| ty, or, at moſt, twenty-four hours after they 


bread was not vomited in that period, or a 
day longer; nor did the excrements appear to 
be altered or mixed with bread. I then gave 

| the animal a whole ounce, inſtead of half an 
ounce of bread; none of which was vomited 
Boles -. or 


in caſe it ſhould neither be vomited, nor 


other ſubſtances. | For though this ferocigus. 


were received into the ſtomach, But the 
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or voided unchanged at the vent. The "On 
thing took place, wien tlie quantity of bread 
was increaſed to fix ounces. My laſt expe- 
riment upon bread, was to ſubſtitute the cruſt 
inſtead of the crumb; but the reſult was juſt 
the ſame; and notwithſtanding the eagle had 
ſhewn ſo little appetite for this kind & food, 
its health did not appear to ſuffer. And I 
was obliged to conclude, that this ſpecies of 
vegetable i is digeſted, and converted into real 
nutriment, as well as animal matters. 1 
could not therefore refuſe to accede to the 
opinion of thoſe, who affirm that eagles, 
when much preſſed by hunger, will feed upon 
bread, though mine would not touch it. 
__ © eLxx1v. But in what manner is bread di- 
geſted" in the ſtomach of the eagle? Is it by 
the gaſtfic juices alone, or aſſiſted by tritu- 
ration ? Is any ſuch action exerted by it? In 
hort, what is the immediate cauſe of digeſ- 
tion? Theſe queſtions are too cloſely con- 


nected with the object of my enquiry, to be 


paſſed over unnoticed. To begin then with 
the firſt. Tubes employed in my uſual man- 
ner, would determine the mode of digeſtion, 


And in the preſent caſe alſo, I obſerved what | 


had before obſerved in fo many other ani- 
mals, that trituration had no part in this 
function, and that it was the fole effect of 
« Sb; | ; the 
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the gaſtric juices. While the eagle retained 
the tubes, a ſpace that never uſed to exceed 
twenty-four hours (oLXxXIII), the bread . 


which they contained was completely diſe 
ſolved. If they happened not to remain long 


ſo in the ſtomach, the gaſtric fluid had cor- 


roded the bread, and given it a yellowiſh co- _ 
lour and a bitteriſh taſte.” Where the action 
of that fluid had been chiefly exerted; the 


bread was changed into a gelatinous paſte, 


which had nothing of its original taſte. 

CLXXv. But the tubes ſhewed, that the 
gaſtric liquor of the eagle diflolves not only 
bread but Parmeſan Cheeſe. - This power, 
poſſeſſed by a bird properly carnivorous, of di- 


geſting a ſubſtance ſo different from fleſh, in- 


duced me to try whether it is capable of pro- 


ducing the fame effect on other matters, and 


particularly. vegetables. But with reſpe& to 
the latter, I did not find that the efficacy of 
the gaſtric fluid extended any further than 
bread ; for ſeveral ſeeds of the cerealia; both 
raw and boiled, did not appear to undergo any 
alteration in the tubes, or when looſe in the 
ſtomach, It is ſomewhat ſurpriſing, that this 


ſhould be the caſe with wheat, when wheaten 


bread is ſo perfectly digeſted. We ſee at” 
leaſt, that vegetables muſt be triturated be- 
ut fore 
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fore they can, be digeſted by the eagle, as * 
as by gallinaceous-fowls (xl. v). | 

The foregoing experiments, and the con- 
curring obſervations of others - (CLxx11), 
ſhew, that ſome animals, ſuppoſed to be 
ſtrictly carnivorous becauſe they live always 

upon fleſh, and are provided with the moſt 
formidable weapons for ſeizing and deſtroy. 
ing their prey, may yet, under certain cir- 
cumſtances, change their diſpoſition and 
manners, and become frugivorous. Thus 
we read of animals naturally herbiyorous, as 
Horſes, ſheep, oxen, gradually quitting their 
' uſual aliment, and learning to live upon 
fleſh-(a). - I too can produce a recent inſtance 
in a young wood-pigeon, a ſpecies. of bird 
which is univerſally known to feed upan any 
thing rather than fleſh. By dint of hunger 
I brought it gradually to reliſh. fleſh ſo 
well that it refuſed every other kind of ſuſ- 
tenance, even grain, of which it is natural) 
ſo fond. Such changes, whether effected 
by deſign or accident, will not excite the 
ſmalleſt degree of ſurprize in thoſe who 
know, that of the various kinds of food 
uſed by man and animals, the gelatinous part 
ſupplies the nutriment, and that this exiſts 
alike. in vegetables and animals (b), The 

(e) Haller, Phy. T. 6. (8) Ib, T. 1 
1 example 
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example of the eagle among carnivorous, and 
of the horſe, ox, pigeon among frugivorous 
animals, do not however warrant us to con- 
clude, that the former can be univerſally 
converted by art or chance into the latter, 
and reciprocally; for, on the other hand, 
Reaumur s kite (cxv1); and my owls and fal- 

con (CLvI, CLXIV, CLXVI) were incapable 
of digeſting vegetable ſubſtances (a); not 
that theſe ſubſtances are unfit for affording 
them nouriſhment, but becauſe the gaſtric 


(a) Mr. Batigne, in his critical refleQions on the experi- 
ments of Reaumur, pretends, that we are not to conclude, he- 
cauſe vegetables undergo no change in the ſtomach of the 
kite, that the gaſtric liquor has no action upon them, He 
ſuppoſes, that its inefficacy aroſe from the vegetables not having 
deen previouſly maſticated. Premiere R eflexion ſur les Zape- 
riences de M. de Reaumur. 555 4, 197 Ot 
But in this Mr. Batigne is miſtaken. After I had compleated 
my diſſertations on digeſtion, I procured a kite of the ſame 
ſpecies as that of Mr. Reaumur, and had it therefore in my 
power to repeat and vary his experiments. I conſtantly found, 
that bread, grain, &c. were thrown up unaltered, both when 
ncloſed in tubes and looſe in the ſtomach, though they had 
deen preyiouſly'well maſticated. This fact agrees with my 
| bſervation on the falcon, of which the gaſtric liquor could | 
not digeſt maſticated crumb of bread. I will add, that an 
dul, fed with chewed bread alone, died upon the fourth day; 
and upon diſſection, the bread was found in its ſtomach undi- 
eſted, It is therefore evident, that the incapability of tbe 
galtrie liquor of ſome animals to digeſt vegetables does not 
riſe from the want of previous trituration or maſtication, and 


"at this fluid is eſſentially unfit for diſſolving ſuch ſubſtances. 
| | liquor 
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ig uor is incapable of decompoſing then 
i extracting the nutritious jelly. 
eLXxvi. With reſpect to the ſecond queſ. 
Bion, „ whether the ſtomach of the eagle tri. 
turates its contents? I think I have abundant 
proof, that it poſſeſſes no ſuch power. Not, 
to mention the numerous tin tubes that re 
mained ſo long in it without receiving the 
lighteſt injury, I can fafely affirm, that | 
could never perceive the ſmalleft contuſion 
upon the grain (which I gave the bird nakel 
in order to try whether it could digeſt it 
(cLxxv), whether raw or boiled; in which 
caſe, the ſmalleſt compreſſion | or impulk 
would have left evident marks upon the fur. 
face. Theſe facts are confirmed by the fol. 
lowing obſervation : I took ſome ſtrips, about 
a line in breadth and three inches in length, 
of exceedingly thin ſheet lead, and rolling 
them up in the form of a ſpiral, introduce 
them along with ſome pieces of fleſh into th 
ſtomach of the eagle, in which they con- 
tinued eighteen hours. The leaſt force _ | 
have ſufficed, to deſtroy the ſhape of thelti 
ſtrips, and being totally elaſtic, they would 
preſerve whatever alteration or diſtortion the) 
might receive from preſſure or percuſſion 


F However, when thrown up they retainel 
thel 
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"ub ſpiral form ; a clear proof” that they had 
not been ſubjected to violence of any kind. 

Let it not however be ſuppoſed, that 1 
ean to exclude motion entirely from the 
omach of the eagle. Having frequently 
ound foreign ſubſtances” within the tubes, 
ind fixed in the perforations, I could not but 
uppoſe, that they had been' driven into them 
by ſome force, and this force could be no 
dther than the agitation of the ſtomach, 
which was either extrinſical, and produced by 
he adjacent viſcera, or the periſtaltic move- 
nent by-which the food is expelled through 
he pylorus. I only aſſert, that the ſtomach 
f the eagle has no action capable of breaking 
nd triturating the aliment, as I think I have 
bundantly proved. It is likewiſe clearly aſ- 
ertained, that the gaſtric fluid is the efficient 


ling aufe of digeſtion by the experiments made 
cel rith bread and cheeſe encloſed in tubes 


cLxxv); but this will be more ſatisfactorily 
hewn by the experiments relative'to the di- 
reſtion of animal ſubſtances, which 1 am now 
o relate. 

CLXxv11, The firſt thing I wiſhed to know 
as what changes fleſh undergoes in the 
raw, and J had therefore to contrive a me- 
hod of getting it back at pleaſure. Had this 
ird been of the ſame gentle and peaceful diſ- 
poſition 
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poſition as gallinaceous fowls, this would 
eaſily have been effected; for I ſhould have 
bad only to preſs the portion of fleſh that ly 
higheſt in the craw upwards with my thumb 
and fore- finger, and by a continuance of this 
mancœuvre ſhould have brought it out at the 
mouth. By this ſimple contrivance I have 
often examined grain from the craw of fowl, 
pigeons,” and ſuch birds; but the ſtrength 
and ferociouſneſs of the eagle altered the caſe 
totally. After much reflection, I thought 
of an artifice eſſentially the ſame as that adop- 
ted for gallinaceous birds. I gave my eagle 
only three or four pieces of fleſh, of which 
the laſt was tied in the ſhape of a croſs with 
fine packthread three or four feet long. The 
eagle, preſſed by hunger, devoured the fleſh 
greedily without | regarding the ſtring, of 
Which the greater part hung out of the 
mouth; nor did the bird make any efforts to 
ſwallow,or throw it up. When I thought it 
time to examine the piece of fleſh I pulled the 
ſtring forcibly, and the eagle, without grow- 
ing enraged, opened its beak and allowed me 
more room for recovering the ſtring, and by 
conſequence the fleſh that was faſtened to it 
Sometimes I uſed conſiderable force, but did 
not ſucceed, probably on account of the fleſh 
being got too low down in the craw; uy 
Cale, 
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caſe, to free the eagle from the i inconvenience, 
cut the ſtring cloſe to the beak, and gave 
it ſome fleſh, which carried down the pack 
thread before it into the ſtomach; whence it 
was thrown up in a ſhort time; but I have 
more frequently ſucceeded in drawing up the 
e fleſn, and thus obtained an opportunity of 
Is, examining it at leiſure. - I never could find, 

th Wy that the craw or its juices were capable of di- 
1 geſtion. Its weight was nearly the ſame af- 


p- ed, nor did it ſeem as if it was upon the point 
ole Nof being digeſted; the ſurface was only a 


ich little tenderer, and had loſt its redneſs; it 


h 2 vas penetrated with a fluid that was neither 
ſhe falt nor bitter, but quite infipid. Fleſh 
leſh therefore is not digeſted, it is only macera- 
of ted in the craw of the eagle, as grain and 
the graſs in the craw of gallinaceous fowls. | 
cLxXXviit. We muſt therefore conclude, 
that the whole proceſs of digeftion begins 
and ends in the ſtomach. If then it was of 
conſequence to know what happens to fleſh 
in the craw, it is of much greater impor- 
tance to obſerve how it is altered in the ſto- 
mach. But as the expedient to get the fleſh 


not be of any ſervice here, I contrived ano- 
ther, which anſwered wonderfully well. I 
| encloſed 


tr WY ter it was drawn up as before it was ſwallow- 


back, mentioned in the laſt paragraph, would 


%. ” d 


322 DISSERTATION i. 


encloſed the fleſh in little nets with mal 
meſhes, which were generally vomited empty; 
but in ſome. there were conſiderable remain 
i of fleſh, . The pieces I uſed for theſe expe. 
riments were globular, and the remains al. 
; moſt always retained that figure. They wer tard 
thoroughly impreghated with gaſtric liquor, 
and had both a bitter and ſalt taſte. Thy 
ſurface was gelatinous; when this was re 
moved, the fibres were eafily diſtinguiſhable, | 
but were as tender as if they had been boiled, 
1 and the colour was changed to a reddiſh blue, 
When this ſtratum of tender fibres was taken 
off with a ſharp knife, that below was firmer 
and leſs diſcoloured, and at the center thy 
fleſh did not appear to have undergone aty 
change either in its confiſtence or colour, | 
is needleſs to obſerve that theſe experiment 
| prove, that the gaſtric fluid diſſolves fleſh 
| The permanency of the globular form clear) 
 ſhews, that trituration does not take place, 
but the whole effect, to repeat it once more, 
is produced by the gaſtric liquor, which ach 
upon the ſurface, and diſſolves one ſtratun 
after another till the whole is conſumed, # 
we have ſeen the ſame liquor of other animal 
act as well upon fleſh as other ſubſtance 
(Lxv, ci). 12 4 act; 

| CL Ku. | 
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al WM - cLxxix. This laſt experiment rendered it 
ty; Wiuperfluous to try, whether the gaſtric fluid 
im of the eagle will diſſolve fleſh encloſed: in 
ee tubes. Taking this for granted, I proceed- 
al. Ned to enquire, whether digeſtion would be re- 
ere I tarded in proportion to the toughneſs of the 
fleſh with which they were filled. With 
this view ſome of the liver, of the muſcular 
fleſh of the thigh and heart, a bit of the 
brain, and a piece of tendon were encloſed 
in ſo many diſtin& tubes. They continued 
thirteen hours in the ſtomach, and the gaſ- 
tric fluid acted upon them juſt as I had ima 
gined it would. The tube containing the 


the piece of brain was quite empty; of the liver 
an only a very ſmall part remained; the refiduum | 


of the muſcular fleſh of the thigh was more 
conſiderable; that of the heart was ſtill 
greater; but of the tendon there remained 
moſt of all. Theſe remains of fleſh and ten- 
don had the ſame appearances as I had ob- 
ſerved in the balls of fleſh that were introdu- 
ced into the ſtomach without tubes. The 
gelatinous matter on the ſurface, the tender- 
neſs of the fibres lying immediately below, 
and the conſiſtence of thoſe at the center 
clearly ſhewed, that the gaſtric juices had 
acted upon the fleſh encloſed in tubes juſt 


4 
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48 upon what was 2 looſe in the ſtomach de 


(erxxviIf). cc 
elxxx. My: next wiſh was to know whe. th 
ther its activity would be impaired or de- lo 
ſtroyed by paſſing through linen before it got he 
to the fleſh. With this view, two pieces of Wl ®* 
the fame tendon and heart, equal in ſize to Ml 8* 
thoſe employed in the foregoing experiment, th 
were put into two linen bags, and given to  '” 
the eagle; in eighteen hours they were thrown ba 
up. At firſt the ſides of the bags were dif. WW 
. tended by their contents, but now that which * 
contained the fleſh was a good deal collapſed; * 
for half of it was diſſolved: the other had Ml 8* 
more of its original diſtenſion ; for not above ha 
one-third of the tendon was conſumed. Upon ſta 
comparing together the diminution of the be 
ſubſtances in the bags and in the tubes de 
(CLXXIX), I found, that in the former caſe lou 
it was leſs, notwithſtanding the bags con- t.) 


tinued eighteen hours, and the tubes. only 
thirteen. It is therefore evident, that the 
linen is a greater obſtacle to the action of the 
gaſtric liquor than the tubes. 
 eLxxx1. From my experiments upon 
crows (LxvII) it was obvious to conjecture, 
that as more folds of linen were wrapped 
round the animal ſubſtances, the action of 
the gaſtric _— would be ſtill leſs conſi- 
derable. 
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derable. I therefore gave the eagle fix bags, 
containing each an equal portion of beef; 
the firſt was fingle; the ſecond double, and 
ſo on. The bird retained them twenty- three 
hours, when they were all vomited at once, 
as uſually happened to tubes and other indi- 
geſtible matters, which when ſmall are 
thrown up all at once, and when large one 
immediately after another. The two firſt 
bags were empty, and the remainder of fleſh 

i in the four others were larger as the folds 
were more numerous, ſo that in the fixth it 


was the largeſt of all. It had however under- 


gone ſome diminution, and the gaſtric fluid 
ore had therefore begun to diſſolve it, notwith- 
pon ſtanding the fix folds, as appeared from its 


being impregnated with it, and from the ten- 


bes derneſs of the fibres, and the change of co- 
caſe lour on the ſurface. My next with was to 
on- try whether the juices of the ſtomach were 
only capable of penetrating through a denſer ſub- 


ſtance; I therefore ſubſtituted cloth in the 
ſtead of linen, and having put fſixty-eight 
grains of beef in the bag, tied ſome pack- 
thread very tight round its neck. In four- 


upon 

Ca teen hours it was vomited, and being appa- 
ppel rently of the ſame ſize as at firſt, it was re- 
n of urned immediately into the ſtomach, where 
onli- {Wt continued twenty-two hours longer. I 


Var, I. Q_ naw 
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noyy found that the cloth, notwithſtanding 
tits cloſe texture and great thickneſs: which 
amounted to four-fifths of a line, was tho. 


roughly penetrated by the gaſtric liquor. The 
fleſn was alſo moiſt with it, and appeared, 
upon being weighed, to have loſt -twenty- 
feven grains. Twenty- ſeven grains had then 
been diſſolved, and as no veſtige of them 


was to be ſeen in the inſide of the bag, it 


was evident that they muſt have paſſed out 
thiough the pores of the cloth, and conſe- 
quently that the gaſtric: fluid is capable of 
redueing fed 4 to. nn of the nne 
nuity. 22 

-cLxgx1:. I bike before * tw oY 
the eagle devours the ſmaller bones of dogs 
and cats along with the fleſh {cL1x);- When 


I gave that in my poſſeſſion a bird, it would 


alſo ſwallow all the bones, except tioſe of 
the extremities; and as they were not throꝶn 
up, there was good reaſon for believing that 
they were digeſted, a circumſtance that ex- 
actly agrees with my obſervations on falcons 
and various other birds (xcviit, CcxLvIl, 
eLIv, cL VIII). But greater certainty was 
deſireable, and this I endeavoured to attain i 

the following manner: two pieces of the rib 
of a ſmall dog, each about two inches long 
were tied. together, 2 two ou bones 1 
Vip 5 A cock 


— 
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a cock; this packet was retained twenty- 
three hours; but the bones were very much 
altered during that time. The two pieces of 
rib were reduced to the thinneſs of a mem- 
brane; the leaſt violence was. ſufficient to 
break them; they were totally inelaſtic, and 
had loſt all their marrow, The two thigh | 
m bones now reſembled tubes of parchment; 
it they were eaſily compreſſible, and when left 
ut to themſelves recovered their ſhape, and af- 
e- ter being bent they would become ftrajt 
of again. Upon one of the tibiæ thus waſted 
te- and altered there was a very ſingular appear- 
ance; about. one-fifth was till offeous, but 
tender, yielding to the touch, and much at- 
tenuated. It is therefore apparent, that the 


ben juices of the ſtomach are capable of diflolving. 
ld bone, and that in a ſhort ſpace. I was un- 
> of Wi willing to throw aſide theſe bones thus redu- 
own Bl ced almoſt to nothing, and therefore tying 


them up in a bundle I gave them again to the 
eagle, in order to ſee whether they would be 


cons entirely diſſolved, or, like a caput mortuum, 
n BY retain their membranous appearance; but 
Was being apprehenſive that this could not be fo 
un ung well aſcertained if they were naked in the 
e rib ſtomach, I encloſed them in a tube. It was 
long; retained thirteen hours, and upon examina- 


tion was entirely empty; it was therefote 
cock; Bs reaſonable 
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reaſonable to infer, that the gaſtric fluid had 
now completed the ſolution. 


erxxxIII. The readineſs with which theſ 
bones, of a texture by no means tender, were 


digeſted, led me to ſuppoſe, that the hardeſt 


would not reſiſt the action of the gaſtric li- 
quor. To determine this, I began by giving 
the eagle a ſphere worked at the lathe out of 
an ox's thigh bone, of the ſame diameter as 
that which had been uſed for the falcon, and 
taken from the ſame individual (cLix). Upon 
that occaſion I obſerved, that the falcon did 
not diſſolve it during the long ſpace of thirty- 
five days and ſeven hours. In the preſent 
caſe it was every day vomited, and immedi- 
ately returned, and in twenty-five. days and 
nine hours it was completely digeſted. The 
eagle is then capable not only of digeſting the 
hardeſt bones, but of digeſting them in : 
ſhorter ſpace. than ſome other birds of prey. 
In the account of my experiments on the fal- 
con I remarked two things, firſt, that its di- 
ameter decreaſed without any change of ſhape; 
| ſecondly, that the texture was not ſoftened 
during the whole time (cLix). The fil 
phænomenon occurred on this occaſion, the 
ſphere not only maintained its figure, but 
continued as ſmooth as when it came from the 
lathe. But with reſpett to the ſecond ci 

8 cumſtanos 
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cumſtance, there was a wide A rende! for 
fo notwithſtanding the hardneſs of the bone, the 
| ſurface was ſo ſoft every time it was thrown 
" up, that it was eaſy to pare off with a knife, 
" ſlices as flexible as cartilage. The gaſtric 
fluid then of the eagle, beſides diſſolving the 
ſuperficial ſtrata, had penetrated into the ſub- 
ſtance of the bone and ſoftened it; an effect 
which that of the falcon is incapable of pro- 
ducing. Penetrating, however, as it is, it 
has no action on the enamel of the teeth, any 
more than that of the falcon (oLxXI1). 


«i CLXXXIV, We have ſeen how much 
" more ſpeedily the gaſtric fluid of the eagle 
* digeſts bone than that of the falcon; the 


ſame obſervation may alſo be extended to 

fleſh. The former bird required thirty ounces 
- a day (CLx1X), the latter was fatisfied with 
twelve, and ſometimes with ten. The gaſ- 
tric liquor of the one then diſſolves, in an 
equal ſpace of time, three times'as much as 
that of the other, and conſequently the ra- 
pidity of digeſtion in one is triple of that in 
the other. I ſhould however, upon mature 
reflection, be inclined to conſider this greater 
rapidity as apparent, rather than real. The 
eagle indeed digeſts three times as much fleſh 
as the falcon in the ſame time, but then the 
gaſtric juice of the former is far more copious 
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than that of the latter ; and if we e ſuppoſe i it 
to be three times as much, a ſuppoſition very 


__ - admiſſible, as we ſhall ſoon ſee, every third 


part will diffolye a quantity of fleſh equal to 
that diſſolved by the whole gaſtric fluid of 
the falcon. The ſame remark is applicable 
to other animals, With how ſmall a quan- 
tity of fleſh is the little owl ſatisfied in com- 
ariſon with the eagle, and conſequently 
w inconſiderable is the ſolution effected by 
the gaſtric liquor; but then how trifling 
does the quantity of that liquor appear when 
we conſider that of the eagle! The fame re- 
flection will recur when we compare a lamb 
with an ox, or a hare with a horſe. But 
with refpect to the caſe in queſtion, I could 
not deviſe any more effectual means of de- 
termining whether the greater effect produced 
by the juices of the eagle aroſe from the greater 
abundance ſolely, or in part alſo from its ſu- 
perior efficacy, than to give each of theſe 
birds à ſmall quantity of fleſh at the ſame 
time, and obſerve what would be the event, 
It would either be digeſted by one as ſoon as 
by the other, and then the ſame efficacy muſt 
be aſcribed to both; or elſe the eagle would 

en it more ſpeedily than the falcon, in 
waich caſe the ſmall quantity of fleſh would 
not allow us to apfel; chat the fluid of the 
falcon 
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falcon could not ſo ſoon diſſolve it oH ae. 


10 
ry count of its being in ſmaller quantity, ant ; 
rd we ſhould therefore be obliged t0'conclude, 


that it is leſs capable of digeſting fleſh than 


to 
of that of the eagle. This experiment I Have 
le often repeated, not only upon the falcon and 


and crows, and the refult has been, that 
ſometimes one and ſometimes another of theſe 

birds has digeſted the ſmall portion of fleſh 
ſooneſt nor did the eagle at all diſtinguiſh 
itſelf aboye then reſt. As the difference of 
| time was very inconſiderable, it maybe over. 


e · 

nb looked, and we may ſafely ſuppoſe, that the 
ut i digeſtive power of the gaſtric fluid is nearly 
14 equal in theſe-{everal ſpecies, and coiſequent- 


ly that the eagle has no advantage over the 
reſt. It may however be objected, that with 
reſpect to bone, at leaſt, the prerogative of 


ter 
ſu-digeſtion belongs to the eagle in preference 
eſe to the falcon, which takes above Sante 


days to diſſolye the ſame ſphere: which the 
eagle diſſolyves in leſs than twenty+fix (cLIx, 
CLXXX111), , I can adopt this opinion with- 


| 28 | 
ui out much reluctance, . fince there is no in- 
ud confiſtency in ſuppoſing, that two menſtrua 


may agree in the effects they produce upon 
one body, but differ with reſpect to another; 
y, this idea is confirmed by the facility 


Q 4 | with 


eagle, but upon the two ſpecies of owlgaulfs, . 
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with which the gaſtric: fluid: of the eagle pe. 
netrates into and ſoftens bone, a quality which 
that of the falcon does not e in x the 
ſmalleſt degree (CLIX, cLXXXIII). 
oLxxxv. Let us now proceed to then 
the great abundance of gaſtric fluid in the 
eagle in compariſon with ſmaller birds, ſuch 
as the falcon, the owl; &c. To procure this 
fluid I was not obliged, as in other animals 
(Lxxx1), to uſe ſmall ſpunges. The eagle 
ſupplied me ſpontaneouſly. » Very ſoon after 
it was in my pofleſſion I was aware, that along 
with the tubes a quantity of gaſtric fluid was 
thrown up, fo that the floor was often quite 
wet with it. It was caſy to deviſe, a method 
of catching it. before it fell on the ground; 
for the eagle rarely moved from tlie place 
where it took food, and therefore generally 
vomited the tubes on the ſame ſpot. Upon 
this J ſet a large glaſs veſſel, and thus was 
enabled to collect a large quantity of liquor, 
which generally exceeded three- fourths of 
an ounce a day on thoſe days when the vo- 
mating took place, a quantity which J could 
not even hope to procure from all the above- 
mentioned birds of prey taken together. 
What I obtained in this manner was extreme- 
” well ſuited to 115 pee not *. adul- 
1 \© terated 
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Wl tcrated with heterogeneous matters; for it 
h was always thrown up when the ſtomach was 
e empty, as I knew by the avidity which the 
animal ſhewed for freſh food at this time. 
vs WM Its. ſmell, which I cannot deſcribe, is not 
be diſag reeable, but very much reſembles that 
þ n by the gaſtric liquor of other birds 
of prey. If we except the colour, which in 
| the others is yellow, but in the eagle eineri- 


le tious, it exhibited the ſame qualities, whe- 
te ther we conſider the bitter and ſalt taſte, the 
ny turbid appearance, which is almoſt inſepara- 
tr ble from the one as. well 'as the other, its 
ite WY fluidity, which comes near to that of water, 
\od its diſpoſition: to evaporate, or the total want 
ad; of inflammabilityp. | 
a CLXXXVI1. The gaſtric juice of the cle 
all as well as that of other animals, is capable 
pon of digeſting animal and vegetable matters - 
waz cout of the body. It has even produced 
nor, an incipient ſolution of bone, and an almoſt 
of complete one of cartilage; but the experi- 
101 ments were made in a conſiderable heat; for 


otherwiſe little or no ſolution took place, and 

ve the gaftric juices of the eagle now only 

her. Prevented theſe ſubſtances from becoming 
putrid. 

Gul Upon this fluid I made two ; exparimacints, 

ated 8 © > which I had not ſubjected that of other 

animals. 
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animals. On a very cold day in winter I ex. 
poſed a ſmall quantity in a glaſs, on a win. 
dow, along with two other glaſſes contain. 
ing water, in one of which: was. diſſolved a 
quantity of common ſalt ſufficient to give it 
a ſtronger taſte than the gaſtric fluid bad. 
The thermometer ſet beſide the glaſſes ſtood 
at 5 deg. below o (a). | Of the three liquors 
the firſt that was frozen was the common 
water, the next was the ſalt water, and the 
laſt was the gaſtric fluid. When I carried 
them into my apartment, where the tempe- 
rature was three and an half deg. above o, 
the firſt that thawed was the gaſtric fluid, 
next the brine, and laſtly the water. It muſt 
therefore be ſuppoſed, that this gaſtric juice I 
is capable of reſiſting cold more than com- 
mon water. As this cannot be attributed to 
its ſaline principle alone (otherwiſe it would 
have been ſooner frozen than the brine), it 
is neceſſary to admit ſome other principle ca- 
pable of retarding congelation, whether ſpi- 
rituous or oily, or of whatever other nature; 
and the cloſe analogy ſubſiſting between the 
gaſtric liquor of the eagle and other animals 
renders it higbly probable, that a like princi 

ple exiſts alſo in — 


0 Twenty and ths foanchs; n 0 
My 
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My ſecond experiment was the following: 


R. 
in. having learned from Mr. Levret (a), that 


the juices of the ſtomach have the power 
of diſſolving the inflammatory cruſt of the 
blood, 1 procured ſome of it from a pleuritic 
patient, and immerſed it in a phial of the 
gaſtric fluid of the eagle. The event com- 
pletely anſwered my expectation: for in two 
days and a half, in a temperature of 15 deg. 
the cruſt was entirely diffolved, and convert- 
ed into a liquid of a dark hue: this can oc- 
cation no ſurprize; for if the gaſtric fluid 
can diſſolve animal ſubſtances of a far harder 
texture, ſuch as muſcle, cartilage, bone, out 
of the body, it will much more eaſily: pro- 
duce the ſame effect upon the inflammatory 
cruſt of the blood. ; | 
CLXXXv11, Here the death of the eagle, 
which happened ſomewhat more than five 
months after it had been in my poſſeſſion, 
put a ſtop to my experiments. I however 


ſpi· Nreſolved to examine the parts that are ſituated 
ure; {Winternally, the only enquiry relative to di- 
* Peſtion that could now be made. During 
mals 


the diſſection I found, that this individual 
Was a female; for there were many eggs, 
jome finaller and ſome bigger, attached to 


(a) Art d*Accoucher. | 
My the 


male in birds of prey is about a third ſmaller 
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the ovaria. It was conſequently much larger 
and ſtronger than the male of the ſame ſpe⸗ 
cies; for it is a conſtant obſervation, that the 


and weaker than the female; whereas, in 
other claſſes, the male exceeds the female in 
both theſe reſpects (a). The inteſtinal canal 
was full of the uſual folds and convolution; 
when ſtretched out at full length, it was 
about fifty-nine inches long from the begin- 
ing of the duodenum to the end of the 
rectum. There is a double pancreas, and 
each portion is perfectly diſtinct and ſeparate; 
but the ſame obſervation has been made upon 
other animals. Both theſe glands are of a 
blueiſh fleſh-colour, of an oblong ſhape, and 
ſmaller toward the end. There is a differ- 
ence in the ſize, one being an inch and an 
half in length, whereas the other is only 
an inch and three lines. They lie parallel 
are ſituated about five inches from the pylo- 
Tus, and ſtretched along beſide the duode- 
num, one on each fide, and are attached by 
cellular ſubſtance. At about fix inches di 
tance from the pylorus an apparent cord, 
tinged internally with a dark azure-colout, 
lies upon the duodenum. If we trace i 


(a) Buffon. I. c. T. 1. 
| back- 
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backwards, we find it gradually enlarged, 
and at laſt inſerted in the gall-bladder, which, 
in ſhape and ſize, reſembles a wood-pigeon's 
egg · From what has been before obſerved 
(Lxxxlv, cxv), it is eaſy to gueſs the uſe 
of this cord; it is the duct through which 
the bile paſſes from the bladder into the duo- 
denum. If the gall-bladder be preſſed gently 
the cord becomes immediately tinged with a 
deeper azure, and the liquor runs into the 
duodenum: if we open that gut, the upper 
part is found tinged with' a greeniſh azure 
bile: Upon wiping it away, the entrance of 
the duct becomes viſible, and freſh bile runs 
into the duodenum when the preſſure is re- 
newed. The gall- bladder lies towards the 
right lobe of the liver, but is not covered by 
it. The bile is rather denſe, and has a ſtrong 


ny bitter taſts,/'5i-; 153 
* CLXXXVIII. When I G inſpected the ſto- 
* mach I was aſtoniſhed at its ſmall ſize, when 


compared with the crop.- The latter cavity 


ode- ; 8 . | 

wm -E capable of containing thirty-eight ounces 
4 Jof water, whereas the ſtomach can ſcarce 
5 - 


hold three. We muſt therefore ſuppoſe, 
that the great quantity of fleſh devoured by 
this voracious bird paſſes ſlowly from the 
cray to the ſtomach, in proportion as it is 
| digeſted 


cord, 
Hout, 
ce i 


back- 
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digeſted and expelled into the inteſtines, 
Hence it is eaſy to comprehend how a ſingle 
meal may ſerve ſeveral days; for a large prey 
will be equivalent to ſeveral ſmaller ones. 
cannot give a better idea of the ſhape of the 
ſtomach, than by. comparing it to a man's ley 
and foot. At the point of the toes lies the 
pylorus, the foot reſembles the bottom of 
the ſtomach, and the leg the upper part. The 
fleſhy faſcia full of follicular glands, which 
in other birds, whether granivorous or caf- 
nivorous, is ſituated juſt above the ſtomach, 
in the eagle is contained within its cavity, 
and makes up the ſuperior and larger half, 
The internal coat of this faſcia is fo thin and 
delicate, that it tears upon being Alighth i 
rubbed with a cloth. We come next to the 
nervous coat full of an infinite number d 
pores, out of which, when preſſure is made, 
iſſues a viſcid, cineritious, and inſipid liquor, 
Upon removing this coat theſe pores appen 
to be the excretory duds of the follicles, af 
which one extremity adheres to this, and the 
other to the muſcular coat; next the al 
mentioned lies the external coat, which ap- 
pears to/be membranous. 'The glands are 
cylindrical, a line and one-fourth long; the 
are tied together by a number of membran- 
FR. ous 
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es, dus filaments: This ſhort deſcription ſhews 
ol: the entire reſemblance between the faſcia of 
the eagle and other birds. The four coats 
paſs on to the inferior part of the ſtomach, 


the and extend to the pylorus. The muſcular 
les i coat ſeemed to merit a diſtinct examination, 
the It conſiſts of two ſtrata. That which lies 
\ of WM next the nervous coat is formed by fleſhy faſ- 
The ciculi, of a lively red colour, running ina 
lich longitudinal direction. The other is of 4 


paler red colour, and the fibres interſect thoſe 
of the other coat at right angles, and of 
courſe run tranſverſely. Notwithſtandii 

their nearneſs they are perfectly feparate from 
each other, like the rings of certain worms, 
particularly of the earth:/worm, which they 
moreover reſemble in their blueiſh fleſh-co- 
Jour. Theſe two thin ftrata doubtleſs cauſe 


14 the various motions of the ſtomach, of which 
Juor the effects have appeared in ſome of the ex- 
open periments related above. This coat is one- 
s, of fourth of a line in thickneſs; upon the faſ- 
d the cia it is thinner, and J could only find the 
> lot tranſverſe ftratum ; whence it ſeems, probable, 
h ap- {fiat the motion of the ſtomach chiefly takes 
s ate place in the lower part, which has no, at 
they eaſt no apparent, glands; but as a thin tranſ- 


arent liquor oozes out on flight preſſure, as 
| = OM 


' 
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in the ſtomach of birds belonging to the ſame 
claſs (xc111, CL1, CLXVII), we muſt con- 
clude, that it abounds in ſmall arteries, which 
perform the office of glands. ' 
cClxxxix. The death of my eagle lap 
pened a few hours after it had taken food, 
but I could not diſcover the cauſe. Moſt of 
the fleſh was in the craw, and a little only had 
_ . deſcended into the ftomach. It lay at the 
bottom near the pylorus, but ſhewed no ap- 
pearance of being digeſted, whether on ac- 
count of the morbid condition of the ani. 
mal, or becauſe it had but juſt fallen into 
the ſtomach. It was ſoftened by the gaſtric 
Juices, that taſted very bitter, which, as well 
as its yellow hue, was owing to the regurgi- 
tation of the bile into the ſtomach, and theſe 
qualities were more apparent in the vicinity 
of the pylorus. The fleſh in. the. crop was 
not altered in confiſtence or colour, except 
that which lay in contact with the ſides; this 
was a little diſcoloured and ſomewhat ten- 
derer than at. firſt, circumſtances that agree 
with what was ſaid at the cloſe of the 
CLXXvI1ith paragraph. | 
Upon emptying, inſerting, and then inflats 
ing the craw, the ſurface was covered with i 
multitude of ſmall drops, which, when vain 
ſ 


þ f 
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by ſome flat body paſſing over them, formed 
a fluid as tranſparent and thin as water; it 
ſcemed to have a bitteriſh favour. . Upon in- 
ſpecting the places whence the drops aroſe, 
?- Wl they ſeemed ſo many points, which the mi- 
croſcope ſhewed to be minute pores. Hence 
it appeared, that every part of the crop a- 
bounds with theſe perforations, which I had 
no heſitation in ſuppoſing to be the excretory 
ducts of a multitude of glands lying between 
the coats, as I had alſo found in the craws 
of other birds (xLIx, L, CLxvii). In 
ſearch of them I diſſected away the internal 
oat, which, in thickneſs and ſtrength, re- 
ſembles the nervous coat of the ſtomach, of 
Which perhaps it is a continuation, But 
either in the ſubſtance, or between it and 
he muſcular coat, did I find any appearance 
ke glands. All that I could perceive, when 
held the internal coat againſt the light, was 
he pores already mentioned, that looked like 
tel Ngucid points, Nor did the muſcular or the 
xternal coats, which laſt is membranous, 


the ontain any glandular body. I was therefore 

| bliged to conclude, that the fluid oozing out 
nflat· n the form of numberleſs drops upon the in- 
vith a Hernal ſurface of the craw is ſecreted, not 
anited Wy glands, but by arteries too ſmall to be 
by Vox. I. R viſible. 
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\ __ viſible. The reſt of the 
viſible ceſopha 
full of theſe pores, and the . en 4 
out from them ; no ſmall part of which 0 
run into the cavity of the ſtomach, and con 


tribute to the formation i 

ſtruum, which is compo SY 2 * 

proper fluid of the "ng of the bil = 
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DISSERTATION. V. 


THE SUBJECT OF DIGESTION IN ANIMALS 


WITH MEMBRANOUS STOMACHS$S CON- 


CLUDED, THE CAT. THE DOG. MAN, 


WHETHER DIGESTION TAKES PLACE 
AFTER . | : 


CEQ; Tur E great difficulty with which 
cats are made to ſwallow tubes, 

and the facility with which they vomit them, 
hindered me from making experiments upon 
this irritable animal in the manner I could 
have wiſhed, Among, however, a vaſt num- 
ber of unſucceſsful trials I have once or twice 
ſucceeded, and thus have been enabled to il- 
luſtrate one chief object of my enquiries, I 
mean the efficient cauſe of digeſtion. I have 
uſed every effort to oblige this animal to 
ſwallow bread and fleſh, their ordinary food, 
: "IM 2 cached 


5 . 
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encloſed in tubes, and in two nn one 


an adult, and the other a young one, have 
forced them into the ſtomach. Both were 
killed, one after having retained tubes filled 
with fleſh nine, and the other with bread five 
hours. The former were found near the py- 
lorus. The outſide was wet with gaſtric 


Juice, the grating at the ends was entire, as 
alſo were the tubes, upon which there did 


not appear any bruiſe or'other injury. Two 
of the tubes were empty, the third contained 
a bit of the ſize of a lentil-ſeed macerated in 
the gaſtric fluid. The tenter preſerved the 


colour, conſiſtence, and taſte of fleſh; the 


ſurface was changed into a greyiſh jelly of a 
bitteriſh taſte. 

The tubes containing bread having re- 
mained only five hours in the ſtomach, were 
not empty. It had been chewed before it 
was put into the tubes, by which it was 
moulded into the ſhape of cylinders ſix lines 

and three-fourths long. Theſe cylinders 
wer not completely diffolved, a portion about 
four lines long remaining towards the middle 
ol the tube, which was externally gelatinous, 
but internally iu the characters of bread. 
This experiment then furniſhes an irrefraga- 
ble proof, that the gaſtric fluid, as well in 
the cat as in other animals with membranous 
and 
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phænomenon common, as 
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and rnd ſtomachs, is the efficient 
cauſe of digeſtion SC of any tri- 
turating power. 

excl. If the ſtomach be inverted and then 
inflated, it will be covered with humidity, 
though care ſhould have been taken to wipe 
it dry. This humidity will appear repeatedly 


after the ſtomach has been {freed from it, a 

have ſeen, to 
various other animals. It is Not poſſible to 
diſcover the pores from whicl "this fluid iſ- 
ſues by the. aid of a microſcope, nor can any 
glandular bodies be perceived in the coats, or 
the intervals between them; but when the 


ſtomach is held againſt the light, and exa- 
mined with a glaſs of great magnifying pow- 


er, a number of bright flat meſhes or eyes 
appear through the coats. I could not how- 
ever determine the nature of them, notwith- 
ſtanding I conſidered the different parts of 
the ſtomach with ſome attention. 
 cxc1t, My ſucceſs with dogs was much 
greater than with cats. I could make them 
take more tubes without being liable to the 
inconvenience of having them vomited. I 
could not however force them down the ceſo- 
phagus, for this operation was attended with 
the ſame danger as in the falcon and eagle; 
whenever I attempted it, the animal uſed all 
R 3 | its 
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its efforts to bite me. But as they would 
ſwallow them ſpontaneouſly, like thoſe 'birds, 
I had only to conceal them in pieces of fleſh, 
and throw them upon the floor of the place 
where the victim of my curioſity was kept. 
As I always took care he ſhould be hungry, 


he generally ran towards the fleſh, and ſwal- 


lowed it eagerly without maſtication ; where- 
as, the cat would keep it in the mouth, and 
after chewing it for ſome time, throw out 
the tubes generally compreſſed by the action 
of the teeth, and ſwallow the fleſh only. 

I repeated the experiment that ſucceeded 
with the two cats (cxc) upon à dog; the 
animal took fix tubes, four full of various 
kinds of animal ſubſtances, as coagulated 
| blood, lights, muſcle, and cartilage; the 
two others contained chewed crumb of bread. 
In fifteen hours the dog was killed, and the 
ſtomach examined; it contained only four 
tubes; the other two had not been voided, 
and I ſuppoſed they muſt have paſſed on to 
the inteſtines, where I found them among 
the excrementitious matter at the beginning 
of the rectum. Before I deſcribe the appear- 
ances in the tubes, I ſhall fay a few words of 
.the juices with which the ſtomach abounded. 
As it contained nothing but the tubes, we 


2 20 conſider the gaſtric juice as pure. It was 
of 
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of a yellow e very bitter almoſt with 


out 92 not ſo fluid as water, and totally 
deſtitute of inflammability. It evidently 
conſiſts of two ſubſtances, one very thin, 
the other viſcid and gelatinous, which was 
depoſited after ſtanding a few hours. 
veſſel was ſet near the fire the clear part eva- 


porated, and left a cruſt which was formed 8 


by the gelatinous matter. 


The two tubes that had paſſed out of the N | 


ſtomach were empty, if we except ſome ex- 
crementitious matter that had got in through 
the meſhes of the grating. Of the other 
four three were empty, nor could I diſtin- 
guiſh which had contained bread and which 
fleſh, The tough and compact cartilage 


alone filled part of the tube in which it had 


been put, but as far as I could judge by my 
eye, it was half waſted. It exhibited the 
ſame appearance as on a former occaſion; it 
was imbibed with gaſtric fluid, and had ac- 
quired the ſame taſte, at leaſt on the ſurface. 


It was ſo ſoft, that it ſeemed to approach 


more to the nature of membrane than car- 
tilage. 

cxc11i. The reſult of this experiment 
does not coincide with an obſervation in the 
Prælectiones Academice of the illuſtrious 


Bocrhaave, publiſhed with a commentary by 


R4 Haller. 


If the 


4 N 
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Haller. The paſſage is ſo n that I 
muſt quote it as it ſtands in the original. 
_ © Receptum eſt in hominum opinione quod 

offa animalibus ſubigantur; cum Helmon- 


tianis olim ſenſit Boerhaavius ; ut vero certior 


eſſet, curam adhibuit, ut obſervaret, quid 
cibis fieret in ventriculis animalium valde 
cibos coquentium, & experimento cognovit 
non ſubigi. Dedit cani devoranda inteſtina 
animalium, famelicus erat, affatim deglutiit, 
ſubegit minime & per extremum inteſtinum 
pendula miſere poſt ſe traxit. Dedit famelico 
eani oſſa butyro inuncta, reddidit furfura, ne- 
que quidquam diſſolvit niſi quod in aqua diſ- 
ſolvi poteſt. Dedit carnes, reddidit fibras 
carnis exſuccas. Dedit ligamenta, ea poſt 
tridium nihil mutata egeſſit (a). 

I reſerve till hereafter what I have to  fay 
en. the famous problem concerning the di- 


bs \ p FR ESP 
ta) It is a general opinion that animals digeſt bone, and 
Boerhaave once entertained it in common with the followers of 
V. Helmont. But in order to be certain, he made the experi- 
ment upon a ſpecies of animal endowed with ftrong digeſtive 
powers. He gave an hungry dog ſome inteſtine, but found 
_.. that inſtead of digeſting it, chat it tormented him by hanging 
out of his anus. Bones dipped in butter were alſo given to an 
hungry dog, but he returned the fragments without diſſolving 
any thing more than water is capable of diſſalving. When. he 
tried fleſh the fibres were voided with their juices expreſſed, and 
ligyment was aue in b days Went coo | 
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ſtion of bone by dogs, and now confine 
myſelf to that part of the experiment that 
relates to the inteſtine, fleſh, and ligament. 
I muſt candidly own, that the different re- 
ſults obtained by Boerhaave and myſelf ſur- 
prized me. My ſurprize increaſed when 1 
conſidered, that the ſubſtances were looſe in 
the ſtomach of his dog, and of courſe more 
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liable to be attacked and diſſolved by the 


gaſtric liquor; whereas my tubes muſt more 
or leſs impede its acceſs. Upon further re- 
flection it occurred to me, that perhaps the 
dog was affected by ' ſome internal malady, 
which might alter the properties of the gaſ- 
tric fluid, as in the owl mentioned in the 
fourth difſertation, of which the gaſtric fluid 
was rendered unfit for digeſtion by too long 
faſting (cL11). This reflection however was 
not quite ſatisfactory, and therefore to clear 
up the matter, I thought it would be better 
to repeat Boerhaave's experument, and give 
2 dog ſome inteſtine, in order to ſee what 
changes it would undergo in the alimentary 
canal. A middle-fized dog accordingly eat 
four pieces of the colon and ileum of a ſheep, 
and at the ſame time took two tubes, con- 
taining each a portion of the ſame inteſtines. 
The tubes were voided before the time I had 
fixed for killing the animal, for both were 
found 
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ſound among the excrements within about 
eleven hours after they were ſwallowed. When 
the tubes were waſhed clean, I found that 
the pieces of inteſtine were about half di- 
geſted. The ſolvent having acted upon both 
ſurfaces had reduced their thickneſs conſi- 

derably, but what was left ſtill retained its 
original ſtructure. I then waſhed the ex- 
crements, and diſcovered ſeveral pieces of in- 


teſtine, waſted indeed, as well as thoſe con- 


tained in the tubes, yet eaſily diſtinguiſhable. 

Cxciv. This experiment does not exactly 
coincide with that of Boerhaave; it 1s not 
however totally repugnant to it, ſince the 
pieces of inteſtine were not completely diſ- 

ſolved. My long acquaintance with the cir- 
cumſtances attending digeſtion gave riſe to a 


- - conjecture, which I refolved to ſubmit to 


the teſt of experiment. The digeſtion of 
theſe pieces of inteſtine, ſaid I to myſelf, was 
not complete in the ſhort ſpace of eleven 
hours (cxc111); but may it not be fo in a 
longer time? Is not the quantity of ſolution 
in ſome meaſure proportional to the quantity 
of time? Does not this appear from unde- 
niable facts related in the foregoing differ- 
tations ? 
In order to verify my conjecture, I had only 
to contrive a method to prevent the inteſtine 
| from 
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* paſſing ſo ſoon through the 8 ; and 
this, 1 conceived, ' might be done by enlarg- 
ing the tubes beyond their uſual ſize. I got 
the laſt-mentioned dog to take three ſuch 
tubes filled with as many pieces of the large 
inteſtine of a ſheep, as amounted to half an 
ounce and four penny-weights. The tubes 
were concealed in pieces of the ſame inteſ- 
tine. The dog, which as uſual, was hungry 
at the time of the experiment and was ſtill 
kept faſting, voided ſome excrement in twen- 
ty-one hours, and upon minutely examining 
it, I thought I had ſome foundation for be- 
lieving, that my conjecture was not fallaci- 
ous; for though ſome membranous and fi- 
brous fragments appeared among it, which 
could be nothing but pieces of the inteſtine 
in which the tubes were concealed, yet they 
were much more waſted, and much leſs eaſily 
diſtinguiſhable than in the former experi- 
ment ( xcIII), on account of their longer 
continuance in the body.. As the proceſs of 
digeſtion is leſs rapid in the tubes than in the 
open ſtomach, I let the dog live twenty hours 
longer, when the three tubes had remained 
forty-one hours in the ſtomach. They all 
three lay cloſe together at the inferior orifice 
of the ſtomach, wrapped up in ſome bits of 
mag, "WI in all likelihood the animal had 
ſwallowed 
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ſwallowed before the experiment, and both 
the tubes and rags were immerſed in gaſtric 
fluid, I make no mention of this juice, 


3 having found it to poſſeſs the properties de- 


ſcribed in the cxc11d paragraph. The rea- 
der is more intereſted in knowing what hap- 
pened to the inteſtines contained in the tubes. 
Nothing could have ſucceeded better than this 
experiment: two of the tubes were empty, 
and what remained in the third did not amount 
to eleven grains; and thus I had the ſatis- 
faction of finding, as I had conjectured, that 
the incomplete digeſtion of pieces of inteſtine 
ſometimes obſerved in dogs, is no proof of 
the inability of the gaſtric fluid to diffolve 
them; it only ſhews, that they have not been 
long enough ſubjected to its action. Hence 
the reaſon of Boerhaave's miſtake appears 
evident. Perceiving ſome inteſtine which he 
| had given to a dog hanging out behind, he 
concluded that the animal could not digeſt 
ſuch ſubſtances (cxc111); ; whereas from the 
facts juſt adduced it is obvious, that they had 
only not continued in the ſtomach a ſufficient 
length of time. 
cxcv. Theſe facts alſo ſhew, that eſt 
loſes its fibrous ſtructure in the ſtomach of 
the dog, and it retains only when it happens 
to be voided ſoon after it has been ſwallowed. 
8 But 
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But it might be objected by a rigid partizan 
of Boerhaave, that I have not ſtrictly proved, | 
that the ſolution extends to the fibres; fer 
they may have been gradually ſeparated from 
the common maſs, and paſſing out at the 
pores, and eſpecially through the meſhes of 
the lattice-work, have left the cavity of the 
tube empty. I therefore thought it would 
be proper to throw further light upon the 
ſubje& by a deciſive experiment. If pieces 
of fleſh were incloſed in purſes of very thick 
linen, they would either be diſſolved and leave 
no veſtige behind them, as by other animals in 
like circumſtances (LxvII, CLXXX, CLXXXI); 
and in this caſe we muſt infer, that dogs are 
capable of diflolving fleſh completely, or elſe 
the fibres would remain in the purſes, and 
then we ſhould be obliged to agree with Boer- 
haave, that the digeſtion | of fleſh by dogs 
conſiſt in expreſſing the juices and converting 
them into chyme, while the ſolid parts re- 
mained unaltered. But along with the fleſh 
ſubjected harder and more tenacious animal 
ſubſtances, ſuch as tendon and ligament, to 
the teſt of experiment. Six bags of very 
thick linen were given to two dogs ; four con- 
taining four different ſorts of fleſh, viz. beef, 
veal, horſefleſh, and mutton; and the two 
others tendon and ligament of an ox. Each. 


| bag 


— 
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bag contained a quarter of an ounce; and it 


is to be obſerved, that the contents were not 


cut into ſmall pieces. Being apprehenſive 
leſt theſe bags, though of ſome bulk, would 
paſs through the pylorus before the time for 
examining them, I tied to each a bit of dry 
fpunge. They continued four days in the 
Bamachs of the two dogs; but fearing leſt 


fo long a faft might be hurtful to the animals, 


and of courſe diſturb the proceſs of digeſtion, 
I fed them ſeveral times, though rather ſpa- 


ingly. At the expiration of the time juſt 


mentioned, I killed, and immediately opened 
them. The experiment ſucceeded juſt as [ 
could have wiſhed; ſor all the bags were in 
the cavity of the ſtomach, Suſpecting that 
they might have been torn by the teeth of the 


dogs, I took particular care to examine them, 


but they were whole, and the four. firſt upon 
being cut open were as empty as if they had 


never contained any fleſh, but of the tendon 
and ligament there remained about the fize of 


a hazle-nut; there was no hole in either of 
the bags. The tendon appeared, upon being 
weighed, to have loſt three-fourths, and the 
ligament above one half. I examined with 


particular attention, whether this diminution 


of bulk and weight aroſe from the expreſſion 
of the juices, but the contrary was eyident; 
for 


DISSERTATION Ve - 255 


for they were as pulpy and moiſt as at firſt. 
Hence I had every reaſon for concluding, that 
the gaſtric fluid had really attacked and diſ- 
ſolved the ſolid parts, ſo as to enable them to 
paſs through the pores of the linen. The 
ſame thing had happened to the fleſh, The 
ſolution was ſtill further confirmed, by the 
condition of the external ſtrata of the tendon 
and ligament, which were become ſo tender 
as to be torn by the ſlighteſt violence. I was 
thus fully conyinced of the efficacy of the gaſ- 
tric fluid of the dog in diſſolving the fibres 
both of fleſh, tendon, and ligament, though 
the proceſs is leſs rapid in the latter on ac- 
count of their greater tenacity and harſhneſs, 
That Boerhaave's dog ſhould void the liga- 
ments unchanged on the third 
triduum nibil mutata egeſſit, exc); if by 
this expreſſion he means that they retained 
the nature of ligament, and it ſeems incapa- 
ble of any other interpretation, I have not 
the ſmalleſt ſcruple i in believing, having ſeen 
the ſame thing in a ligament that had been 
four days in the ſtomach of a dog. It had 
indeed undergone a conſiderable diminution, 
a circumſtance which the celebrated Dutch 
phyſician would alſo have obſerved if, inſtead 
of judging by * eye, he had taken the pre- 
caution 
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caution of weighing 1 it before it was ſwal- 
Jowed, and after it had been yoided. 


- CXCVI. We now come to conſider whe- 


ther dogs are capable of digeſting bone; a 


problem which, if we may rely upon the "4 
ſervations of ſeveral celebrated phyſiologiſts 


and phyſicians, would appear to be decided 


in the negative. We have already ſeen that 
Boerhaave's dog, after having eaten bones 
dipped i in butter, produced no other change 


upon them than imple water would have 


done (cxc111). This he alſo endeavours to 
confirm by the following remark : ©* Deinde 
in ſtercore canino, quod Album Græcum vo- 
cant, fragmenta oſſium pene non mutata re- 

riuntur, & fit mera oſſium raſura, quæ 


dentibus canis adroſit, exſuccorum & in unam 


maſſam reductorum. It appears from ſome 


notes on this paſſage and from his great 


work (a), that his illuſtrious diſciple, Albert 
Haller, adopted the fame opinion. Dr. Pozzi 
alſo aſſerts in his work quoted above (x111), 


that dogs do not digeſt bone. Of the two 


experiments which he relates, the following 
appears the moſt concluſive.” He gave a dog 
that had been kept faſting for five days three 


bones which, thou gh dry, the animal ſwal- 
lowed for the ſake * the butter with which 


(a) El. Phyſ, T. 6. 12 5 
* they 
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they were anointed. One of the bones weighed 
three ounces, another two, and the ha | 
one. In three days they were voided, and 
had only loſt fix grains. E: 

Such are the ſtrongeſt arguments seed 
by phyſiologiſts againſt the vulgar opinion. 
This opinion however found in Reaumur an 
able advocate, one who eminently poſſeſſed 
the difficultgart of making experiments with 
ſucceſs. Of the ſeveral productions by which 


he has ſignalized himſelf, none have contri- 


buted more to his reputation, than the two 
beautiful memoirs on digeſtion, which I have 
ſo often quoted with applauſe. To illuſtrate 
the preſent curious and intereſting ſubject he 
made the following experiment '(a). Two 

compact cylindrical bones, each ſeven lines 
long and two in diameter, were given to a 
ſmall bitch, which was killed in twenty-ſix 
hours. The bones that were ſtill in the ſto- 
mach were diminiſhed in bulk, and it ap- 
peared to him that ſeveral laminæ were re- 
moved. They had moreover acquired the 
flexibility of horn, though they were at firſt 
rigid and inelaſtic. Hence he infers, that 


they had been in part diflolved by the gaſtric 
fluid. 


(% Mem. 2. 
Yah bh ö CXCYII, 


2538 DISSERTATION V. 


_ _ _ excev1t. Having noticed the experiments 
of others, let me relate my own. In the ſto- 
mach and inteſtines of the dog, mentioned 
in the cxc11d paragraph, I found ſeveral 
pieces of bone. They ſeemed to belong to 
. ſome quadruped, probably a ſheep, and muſt 
have been eaten before the dog came into my 
poſſeſſion. I did not weigh them, but as far 
as I could judge by inſpection, they amounted 
to above fix ounces. Upon waſhing and 
then examining them attentively, I perceived 
| ſeveral ſcars and longitudinal furrows, of 
which I doubted whether they were produced 
by the gaſtric liquor or the teeth of the dog; 
beſides, many of the angles and edges were 
evidently blunted, at the fight of which the 
idea of what happens to the hardeſt bodies in 
a a muſcular ſtomach recurred, I moreover 
obſerved, that theſe places were not ſo hard 
as the thicker parts of the bone. But theſe 
phenomena only ſuggeſted doubts, which I 
reſolved to diſſipate by the light of experiment. 
I therefore filled ſome tubes with pieces of 
bone, and gave them to a dog. The bones 
were of various kinds and degrees of hardneſs: 


the tubes, which were two in number, were 


put into a bag of linen, in order to prevent 
the bits of bone from getting out. To al- 
low the We n a proper time for pro- 

ducing 
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9 dueing their effects, the dog was ſuffered to 
live for ſeven days, and during this time was 
fed moderately. One of the 3 though 
they were rather large, had paſſed into the 
cecum, and was ſurrounded by feculent 
matter; the other remained in the ſto- 
mach. They were neither of them empty, | 
but their contents, which at firſt weighed 
three-fourths of an ounce and eighteen grains, 
now amounted only to four . penny-weights 
and ſeven grains. All the angles and edges 
were deſtroyed. The ſofteſt bones had of. 

fered moſt. They could now be eaſily cut in 
the thin places with a knife. The thinneſt 

parts of the bone were diſſolved and had paſ- 
{cd through the bag, not a veſtige of them 
remaining. This experiment proves two 
propoſitions, viz. that the digeſtive powers 
of the dog act upon bone as well as fleſh, 
though the latter, on account of its ſoftneſs, 
is more ſpeedily diſſolved, and that the gaſtric 
juices are the ſole efficient cauſe of digeſtion. 
cxcvIII. This experiment was repeated 
three times, and the reſult was eſſentially the 
lame; but there occurred two circumſtances 
that Jefants to be noticed. One of the dogs 
produced only a ſmall diminution of the bones 
in eight days, though it was fed plentifully, 
and ſeemed to be in perfect health the whole 
2 3 time. 
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time. This ſhews, that little or no effect 
being produced upon the bone, which ſome- 
times happens, as in the cafes alledged by 
Boerhaave and Pozzi (cxcv1), is no proof of 
the inefficacy of the gaſtric fluid of this ani- 
mal; it only ſhews, that the digeſtive powers 
are unequal; nor ought this to excite our 
ſurprize, as the fame thing is obſervable in 
our own ſpecies. 

The other remarkahle circumſtance, to 
which I alluded, is the reverſe of the prece- 
ding. Among the bones given to one of the 
dogs, were two dentes inciſores from the 
upper jaw of a ſheep. It has been already 
obſerved, that the enamel of the teeth re- 
ceives no injury from the gaſtric fluids that 
are capable of diſſolving the hardeſt bones, 
ſuch as thoſe of the eagle and falcon (cLx1, 
©XXxXx111); yet the gaſtric fluid of the dog in 
queſtion, damaged this compact ſubſtance. 
] have now before me the two teeth, which 
I keep as a curioſity. The enamel of one is 
| corroded in two, and of the other in three 
places; the five cavities are above a line long, 
and penetrate to the nucleus -of the bone. 
The roots of the teeth were almoſt entirely 
deſtroyed. The powerful menſtruum of the 
ſtomach, had made greater havock among 
the * bones * were encloſed along with 


the 
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the teeth; the excavations - as they were 
wrought in a tenderer ſubſtance were more 
conſiderable. _Upon comparing this pheno- | 
menon with the furrows mentioned i in the 
cxcviith paragraph, I have no doubt but 
they were occaſioned by the gaſtric ſolvent. 
It deſerves to be remarked, that in the caſe 
where the enamel of the teeth was deſtroyed, 
the linen bag had not - ſuſtained the ſmalleſt 
injury, though the ſolvent neceſſarily. paſſed 
through it: nor is this to be wondered at; 
for we have inſtances of many gaſtric fluids 
that are capable of decompoſing the moſt 


compact animal ſubſtances, though they do not 
produce any effect on the ſofteſt vegetable mat- 


ters (CXLVI, CLVI). This is alſo true of che- 
mical menſtruums; the nitrous acid diſſolves 
the hardeſt calcareous ſtones, but leaves the 
moſt friable gypſum and clay untouched. 
cxcix. Though my experiments on dogs 
deeiſively prove, that digeſtion i is the effect 
of the gaſtric fluid alone; yet it was proper 


to enquire, whether the ſides of the ſtomach 


have any motion during digeſtion, and what 
that motion is? There were two ways of 
making this enquiry; mediately, that is, by 
the effects; and immediately, that is, 2 
opening the abdomen and inſpecting the 
ſtomach. 


1 e 
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With reſpect to the firſt mode, though 1 
was certain that the ſtomach of the dog had 
no conſiderable motion, becauſe neither the 
tubes nor the bags had ſuſtained any inj ury; 
yet in order to foe whether it has any motion 
at all, I gave a dog ſome thin tubes open at 
the ends, which were therefore liable to be 
| compreſſed by the ſmalleſt violence. But 1 
could not find the leaſt contuſion upon them, 
after they had been three days in the ſtomach. 
The inſpection of the tubes, however, pre- 
ſented a phænomenon which ſhewed, that 
the fides of the ſtomach had not been inac- 
tive all the time. Upon opening this viſcus 
1 found a maſs of .hairs, which were of a 
different colour from thoſe of the dog, and 
could not therefore have been ſwallowed 
while the animal was licking itſelf. They 
muſt haye belonged to ſome other animal 
that had been devoured by the dog, before it 
fell into my hands. Many of theſe hairs had 
likewiſe got into the tubes ; which muſt have 
been effected by the action of the ſtomach. 
cc. I opened five living dogs, taking care 
not to wound the ſtomach. This operation 
Was performed ſoon after they had taken 
food; for I 3 that the muſcular fi- 
bres, irritated by the diſtenſion, would con- 
tract more evidently at this time. The 
| ſtomach 
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ſtomach of the firſt was perfectly quieſcent 
when it was left to itſelf. But when the 
point of a knife was drawn over it, the parts 
that were touched and thoſe that were adja- 
cent immediately contracted, and then re- 
turned to their former ſituation. © Upon 
throwing-round a ligature above the cardia 
and below the pylorus, and taking the ſto- 
mach out of the body, I thought I perceived 
a {light periſtaltic motion, but it was of ſhort 
duration. The contraction and dilatation 
continued to ſucceed each other in the places 
that were” touched with the knife, or any ir- 
ritating body, for half an hour. The ſto- 
mach of the ſecond was not only deſtitute of 
ſpontaneous motion, but was inſenſible to 
every. ſtimulus. In the third ſtomach the 
periſtaltic motion was very conſpicuous ; the 
contraction began juſt below the ſuperior 
orifice, and proceeded with a gentle undula- 
tion to the pylorus, and the dilatation regu- 
larly followed. This ſpectacle laſted for ſeven 
minutes. And I could. reſuſcitate the mo- 
tion by irritating the upper part of the ſto- 
mach, but it continued only a little while. 
The periſtaltic movement did not appear on 
the ſtomach of the fourth dog, but irritation 
would excite it. And it was in this caſe con-. 
hned to the ring or circular band correſpond- 
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ing to the place where the ſtimulus was ap- 
plied. This band contracted gently, and the 
diameter of the ſtomach. was ſenfibly dimi- 
niſhed; in a few minutes it dilated. juſt as 
flowly. In the fifth ſtomach the periſtaltic 
motion was as apparent as in the third; it 
laſted ſome minutes longer, and when it had 
ceaſed in all the other parts of the viſcus, 3 
band juſt above the pylorus continued theſe 
alternations. The contraction was ſo: conſi- 
derable, that the oppoſite ſides of the ſto- 
mach almoſt touched each other; but all 
theſe motions were exceedingly flow, nor did 
the ſides of the ſtomach eyer dilate or con- 

tra& ſuddenly or forcibly. 
cl. At the ſame time I examined the ſto- 
mach of ſome cats in the ſame manner. The 


reſult was exactly alike. A gradual move- | 


ment of contraction and dilatation, beginning 
at the upper end and extending to the lower, 
Was generally perceptible. 

All theſe experiments, and the reader will 
find ſimilar ones in Haller, though made 
with a different view (a), clearly ſhew, that 
the motion of the ſtomach of the dog and 
cat are not capable of triturating the food, 
but calculated to * it lowly from the lu. 


(a) Mem, fr les Port. irrit. & ſenſib. T, 1. 
periĩor 
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perior to the inferior once, and thence ex- 
pel it into the duodenum. % 


From the great number of dogs that x were 
ſubjected to theſe experiments I collected a 
large quantity of gaſtric fluid, and found it 
as capable of producing an incipient digeſ- 
tion out of the „ as that of the other 
animals mentioned above, both of boiled and 
raw meat, and likewiſe of ſeveral vegetables. 
It was however neceſſary to apply a pretty 
ſtrong heat, and to change the liquor ſeveral 
times, as in other inſtances. 

cclI, Blaſius, in his laborious and accu- 
rate anatomy of the dog, ſays, that the in- 
ternal coat of the ſtomach is compoſed of a 
congeries of glands (4). My opportunities 
of aſcertaining this have been frequent. I 
have examined it with my naked eye and with 


the microſcope, but could never perceive any 


glandular appearance. Upon wiping it dry 
and preſſing it, it was covered with an aque- 
ous exſudation, but I could not diſtinguiſh 
the pores from which this exſudation iſſues. 
[ haye examined ſeveral pieces with the ſolar 
and the ſimple microſcope, and in ſome per- 
ceived a yaſt number of lucid points, while 
in others there appeared nothing of this kind. 
| then examined the back part, which is con- 


(a) Anat, Anim. 5 5 
| tiguous 
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- tiguous to the nervous coat, and immediately 
ſaw, that it is compoſed of a congeries of 
oblong. particles, of a pale fleſh-colour, cloſe- 
ly compacted together. Theſe are probably 
the glands of Blaſius; but L cannot | affirm 
that they are really glands, not having been 
able to diſtinguiſh the characteriſtic marks of 
glandular bodies in them. But however this 
may be, it is certain they are deſtined; to 
tranſmit a fluid into the ſtomach ; for when- 
ever they are preſſed, the above-mentioned 
exſudation appears upon the internal ſurface. 
And this fluid may be. expreſſed ſeveral days 
after the ſtomach has been taken out t of the 
body. 

I have before ſaid, that the pores from 
which the gaſtric liquor iflues are inviſible; 
but the parts contiguous to the pylorus muſt 
be excepted, in which they are very conſpi- 
cuous. Upon comparing the fluid that thus 
oozes out with that which is collected in the 
ſtomach when it is opened, we ſhall finda 
very ſtriking difference. The latter, as we 
have ſeen above, is yellow, bitter, and ſome- 
what gelatinous (cxc11). But the former 
has not one of theſe properties, being co- 
lourleſs, infipid, and very fluid. Hence it 
is evident, that the gaſtric liquor of the dog, 
that liquor which is the efficient cauſe of di- 

7 _ geſtion, 
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ly | Leſtion, confits, as in other animals, of fe- 


ly MW culiar to the ſtomach, of the Le juice 
rm and of bile. _ 

een ccrn. To complete my eat on ani- 
of W mals with membranous ſtomachs, it renfain- 
his ed to examine that of Man. One may indeed 
[to draw very. plauſible inferences concerning 
en- human digeſtion, from obſervations on the 
ned 


other ſpecies of this numerous claſs ; eſpecially 
ace. Ml from birds of prey, the cat and dog, which 
days reſemble us ſo much in the ſtructure of the 
the FW ſtomach. But analogical arguments are pro- 

bable indeed, but not concluſive. And it is 
from WW an object of much higher importance to at- 
ible; tain certainty in Man than in animals. In 
mult the writings of antient and modern phyſicians 
nſpi- ¶ no topic is more frequently diſcuſſed, yet 
thus IN there is little elſe beſide ſuppoſition: direct 
n the W experiments upon Man are entirely wanting, 
find 2 WM and their reſearches are illuminated only by 
as Wc the twilight of conjecture, and ſupported by 


ſome- ¶ precarious hypotheſis. If therefore it was 
ormer Wl neceſſary on other occaſions to have recourſe 
g co· to experiment, on the preſent it was abſo- 
nce it lutely indiſpenſible. Upon refle&ion it ap- 
xe dog W peared, that the principal experiments were 


of di- reducible to two heads, viz. to procure hu- 
reſtioN, man 
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man gaſtric fluid, in order to examine it in 
the manner that of animals has been already 
examined; and to ſwallow tubes full of va- 
rious vegetable and animal ſubſtances, in 
order to ſee what changes they undergo in 
the ſtomach. I will candidly own, that the 
latter kind gaye me ſome apprehenſion. The 
hiſtories of indigeſtible ſubſtances occaſioning 
troubleſome ſymptoms, and being vomited 
after a conſiderable time (a), occurred to my 
mind. I alſo recollected inſtances where 
ſuch bodies had ſtopped in the alimentary 
canal. Other facts however where the re- 
ſult was contrary, and of more frequent oc- 
currence, gave me confidence. Thus we 
every day ſee the ſtones of cherries, medlars, 
plums, &c. ſwallowed and voided with im- 
punity. This conſideration at laſt deter- 
mined me to make a trial with as great cau- 
tion as. poſſible. 

cciv. I ſwallowed in the mornin g faſting 
a linen bag, containing fifty-two grains of 
maſticated bread. All the following expe- 
riments were made under the like circum- 
ances. I retained the purſe twenty-three 
hours without experiencing the ſmalleſt in- 
convenience, and then voided it quite empty, 


| (4) Haller, PhyC, T. 6. 
| The 
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in The „ Ming uſed for ſewing * tying it was 
entire, nor was there any rent in the bag it- 
ſelf. Hence it is plain, that it had not re- 
ceived any damage either in my ſtomach or 
inteſtines. The fortunate reſult of this ex- 
periment gave me great encouragement to 
undertake others. I immediately repeated 
it with two of the ſame bags, with this va- 
ria; In, that one was double, and the other 
had three folds. My motive obviouſly was 
to ſee, whether theſe additional folds would 
impede digeſtion. The bags were voided in 
twenty-ſeven hours, and the' double one was 
empty; but the other ſtill contained a ſmall 
quantity that had yet the characters of bread. 

ccv. From vegetable I proceeded to ani- 
mal ſubſtances. In a fingle linen bag fixty 
grains of boiled pigeon were encloſed, and 
in another the ſame quantity of boiled veal; 
both previouſly maſticated. The purſes were 
voided in eighteen hours and three-quarters, 
and the fleſh was entirely conſumed. Inſtead 
of ſixty I next took eighty grains, of which 
the bulk was not fo great as to make me ap- 
'-three prehend any danger from its ſtopping i in the 
eſophagus, and {till leſs from its not getting 
out through the pylorus, as at that time it 
muſt of neceſſity be very much diminiſhed in 


bulk. The fleſh had been N boiled 


and 
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and maſticated. I retained it twenty-nine 
hours, at the expiration of which time there 
remained eleven grains undiſſolved. This 
fleſh differed in appearance from that which 
is taken undigeſted out of the ſtomachs of 
animals. The ſurface of the latter is gela- 
tinous, but the former was as void of ſuccu- 
lency as if it had been ſet under a preſs. 
This appearance, which is analogous to that 
of the bread in the preceding experiment 
(ceiv), made me ſuſpect, that perhaps the 
human ſtomach might poſſeſs a power of 
compreſſing its contents, though others of 
the fame ſtructure are deſtitute of ſuch a 
power. I therefore determined to bring this 
ſuſpicion to the teſt of experiment. | 
ccvi. Finding that I could digeſt drefled 
meat that had been maſticated, I wiſhed to 
know whether I was capable of digeſting it 
without maſtication. I ſwallowed eighty 
grains of the breaſt of a capon, encloſed in a 
bag. The bag was retained thirty-ſeven 
hours. So long a ſpace had produced con- 
ſiderable effects, for it had loſt fifty-fix 
grains. The ſurface of the remainder was 
dry, but the internal fibres appeared to be 
more ſucculent. Digeſtion ſeemed to have 
gone on uniformly, for the piece retained its 
original 1 


ccviI. I 
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e ccviI. I next wiſhed to know whether 
re this dryneſs of the ſurface would be obſerved 
in raw as well as dreſſed fleſh. I did not 
doubt but I ſhould digeſt it in this ſtate more 
or leſs ſpeedily; for the human ſtomach is 
adapted to the digeſtion of the one as well as 
the other, whole nations livin g upon raw 
fleſh, and raw fiſh being eaten in ſome ma- 
ritime countries; not to mention that oyſters, 
cockles, &c. in the ſtate they are taken, are 
among the delicacies of the elegant and luxu- 
rious, though a food of difficult digeſtion. 
took faſting fifty-ſix grains of raw veal and 
as much beef, encloſed in two bags, which 
were returned about the middle of the next 
day. Of the veal, as it was the tenderer, 
eſſed there remained fourteen grains, and of the 
d to beef twenty-three. In both there was the 
ng it Name dryneſs on the ſurface as if the bags 
bad been wrung, or preſſed by ſome external 
nolence. _ | 3 
ccviII. As then this phenomenon is con- 
ant, are we to ſuppoſe, that the digeſtion of 
lleſh and bread, which is produced by the 


r was Npaſtric fluid within the bags, is aided by the 
to be friturating power of the ſtomach? Does any 
have Huch power exiſt at all? I could deviſe no 
ned its Netter means of ſolving theſe doubts, than by 


paving what happens to animal and yege- 
ant. 1 table 
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table ſubſtances encloſed in tubes. Should 
they either not be at all or imperfectly digeſ- 
ted, we muſt infer, that there was wanting 
ſome circumſtance either neceſſary, or at leaſt 
expedient; and we might preſume, that it is 
_ trituration. I was then under the neceſſity 
of ſwallowing - tubes. Having ſuffered no- 
thing from the former experiments, I en- 
tered upon theſe without much apprehenſion. 
Inſtead of tin I had my tubes made of wood, 
fearing leſt the reſidence of the metal in the 
dend and bowels ſhould be productive of 
bad conſequences, although I never perceived 
any in other animals. The gaſtric fluid had 
never corrpded it, the ſurface was only turned 
black. My wooden tubes were five lines in 
length and three in diameter. The ſides were, 
as uſual, perforated with a great number of 
holes, in order to allow free ingreſs to the 
Juices of the ſtomach, along the whole length 
of the tubes, as well as at the ends. To 
prevent the entrance of the fœculent matter 
during their paſſage through the long track 
of the inteſtines, they were encloſed in linen 
bags, a precaution not always employed upon 
other occaſions of the like nature. At firſ 
I took a ſingle tube, containing thirty-ſix 
grains of boiled veal previouſly maſticated. 
The tubes was voided empty in twenty- two 
hours. 
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hours. The cover of linen was entire, and 
had prevented any extraneous matter from 
getting in. a 

ccIx. This experiment, which is by : no 
means favourable to the doctrine of tritura- 
tion, induced me to attempt others before I 
drew any concluſion. As the tube was ca- 
pable of containing above thirty-ſix grains, I 
put in forty-five. I retained it ſeventeen 
hours. There was a reſiduum of twenty-one 
grains; and now appearances were changed; 
the veal not only had its natural ſucculence, 
but the ſurface was ſoft and gelatinous, the 
center alone remaining fibrous. The jelly 
was ſweet, its ſmell was not at all putrid, 
any more than that of the reſiduums in the 
purſes. Theſe appearances were obſerved in 
three other experiments with boiled, and one 
with raw fleſh of ſeveral different kinds. TI. 
heſitated not to conclude, that in Man, as 
well as numberleſs other animals, the gaſtric 
fluid digeſts the food without the concurrence 
of trituration. It is indeed not poſſible that 
it ſhould concur ; for I have direct proofs, that 
no muſcular action capable of producing ſuch 
effects is ever exerted by the human ſtomach. 
Among the wooden tubes employed in theſe | 


experiments, I procured ſome to be made fo 


thin that the * preſſure wauld cruſh 
Vor. I. * them 
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them to pieces; and though I frequently uſed 
them, not one was ever broken. If I took 
off the linen cover, which was always entire, 
and examined them with ever ſo much at- 
tention, I could never perceive on ſmalleſt 
fiſſure. _ 
.ccx. Theſe perfectly coincide with the 
following facts. Cherries and grapes are faid 
to be voided entire (a). I reſolved to aſcer- 
tain by my own experience the truth of theſe 
obſervations. I firſt ſwallowed four unripe 
grapes, becauſe in that ſtate they have greater 
firmneſs. In a day they were all voided with 
the ſkin whole; the colour was changed from 
a greyiſh white to yellow. I next made trial 
ef ripe grapes, which, as every one knows, 
burſt on the ſlighteſt preſſure. Of twenty- 
five which I ſwallowed eighteen were voided 
entire, of the other ſeven the ſkins only ap- 
- peared. I made the fame experiments with 
many cherries, as well ripe as unripe, and by 
far the greater number were voided entire. 
Theſe experiments, together with thoſe made 
on the thin tubes, afford the moſt conclu- 
five evidence, that no triturating force is ex- 
erted by the human ſtomach. _ 
1 ſhall be perhaps aſked, what 1. cauſe 
of the dryneſs of the fibres, ſo often obſerved 
| (a) n . 


_ 
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in fleſh encloſed in the linen bags, Which 
would appear to have been forcibly preſſed 
N (eciv, cv, ccvr, cevir)? © Upon conſi- 
N dering the matter I was led to ſuppoſe, that 
t the inteſtines are more concerned in this phæ- 
nomenon than the ſtomach: While the bags 
e I remain in the ſtomach, the fleſh is converted 
4 into a gelatinous matter; for there is no rea- 
on to believe that this happens in the tubes 
e only, and not in the bags. But when” they 
are protruded into the inteſtines, they. muſt 
r be furrounded and preſſed by the fœculent 
m WW matter. Hence the jelly is ſqueezed out, 
m and the fibres loſe their ſucculence. And 
al this, not the action of the ſtomach, 'T take to 
„ de the reaſon why cherries and grapes are 
J- WW now and then burſt. waht 
ed ccx1. Having thus eſtabliſhed" this' fun- 
damental propoſition, viz. that the dig eſtion 
of fleſh and bread is produced i in my Adinach 
by the gaſttic fluid independently of tritüura- 
tion (iv, cer, Ccvi, covir,' ceviit, 
ccix, ec), I had before me a fine field fot 
experiments that could not fail to ſuggeſt 
ſome important truth. The neceſſity of maf- 
tication is ſufficiently known. There is, per- 
haps, no perfon who has not fome time of 
other been ſubje& to indigeſtion for want of 
having chewed his food properly. In the 
in | Ta | courſe 
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courſe. of my experiments I had ſwallowed 
ſome maſticated fleſh, and ſome without maſ- 
tication; but having never taken care that it 
ſhould be of equal ſize, I had no term of 
compariſon, and * was not certain which 
was moſt ſpeedily digeſted. I therefore ſup- 
plied this omiſſion in * following manner. 
I took two pieces from a pigeon's heart, each 
weighing forty-five grains, and having chew- 
ed one as much as I uſed to chew my food, 
encloſed them in two tubes, and ſwallowed 
them at the fame time, but without attain- 
ing the end I had in view; for the tube con- 
taining the chewed fleſh was voided in twen- 
ty-five hours, and the other in thirty-ſeven, 
both empty. Another experiment made un- 
der the fame circumſtances ſucceeded better, 
both the tubes were voided in nineteen hours, 
and I then faw how much digeſtion is pro- 
moted by maſtication. Of the  maſticated 
fleſh _= remained only four grains, where- 
as of the other there were eighteen left. This 
was confirmed by two other experiments, 
one made with mutton, the other with veal. 
The reaſon i is obvious. Not to mention the 
 faliva which moiſtens the food and prediſpoſes 
it to be diſſolved, it cannot be doubted, that 
when it is reduced to pieces by the action of 
the teeth, the gaſtric fluid penctrates more 
: r eadily, 
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readily, and by attacking it at more points, 
diſſolves it more ſpeedily than when it is 
whole. This is true of menſtrua in general, 
which always diſſolve bodies ſooner when 
they have been previouſly broken in pieces. 
This is alſo the reaſon why in other experi- 
ments, maſticated bread and dreſſed fleſh were 
more readily diffolved than unchewed bread 
and taw fleſh. The boiling had made it ten- 
derer, and conſequently * it to allow | 
ingreſs to the gaſtric fluid. 

ccxII. It is an opinion common among 
modern phyſiologiſts, that fleſhy fibres, ten- 
don, cartilage, and bone loſe their juices in 
the human ſtomach, but that the ſolid parts 
are not diſſolved or digeſted. With reſpect 
to fleſhy fibres, I muſt differ from _ 
having clearly proved the contrary by expe 
riment (cc, ccvin, ccxi1). As I cata 
bring the other ſubſtances to the ſame teſt, 
I would not negle& an enquiry of fo much 
importance. I at firſt took membrane en- 
cloſed in a tube without maſtication or divi- 
ſion, weighing about ſixty- five grains. The 
tube was voided in thirty-two hours, and 
preſented the following appearances : The 
membrane was entire, but ſeemed” thinner 
and ſhorter. It weighed only twenty-eight 
8 5 This diminution, however, was not 
T 3 a ſuf- 
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a ſufficient proof of the ſolution of the ſolid 
parts; it might depend upon the privation of 
the fluids. It was therefore proper to return 
it into the ſtomach, and wait the reſult, The 
membrane was voided in fifteen hours; it 
was ſtill in one piece, but exceedingly redu- 
ced, weighing now only five grains. This 
petty remainder I ſwallowed a third time; the 
tube was voided in twenty-two. hours, and 
was now completely empty. I afterwards 
obſerved the ſame phenomena in membranes 
of greater thickneſs and tenacity; and I once 
digeſted the aorta of a calf after it had been 
boiled... The only difference I could- perceive 
was, that the compacter membranes roqu 10 
more time to be diſſolved. Seed 
ei. 1 made experiments. upon carti. 
lage and wunden at the ſame time. To avoid 
diſguſting the reader by too particular a re- 
cital, I will only mention the bare. reſults, 
The cartilage was more ſpeedily diſſolved than 
the tendon, the former being totally con- 


ſumed. in eighty- five and the latter in ninety- 


| ſeven hours. Both were taken from an ox, 
we had. en previouſly boiled for half an 
1 
ccni. 3 Rill remained, and 1 ſub- 
mitted ſome both of a hard and ſoft. texture 
0 4+ can The latter were completely 
-- 1 | diflolyed, 


bs S EA TATION v. 279 


W | alolved, and required about the ſame time 
f as cartilage. But the former underwent no 
n perceptible diminution, though it continued 
e upwards of eighty hours in my ſtomach. I 
t likewiſe ſwallowed a naked ball of hard beef 
1 bone three lines in diameter, and in thirty- 
f three hours voided it undiminiſned. 
0 It is therefore certain, that the ſtomach is 
id capable of digeſting not only muſcular fibres, 
ds but membrane, tendon, cartilage, and even 
es bone itſelf, provided it is not too hard; 
ce though moſt phyſiologiſts and phyſicians 
en have been led to adopt a contrary opinion by 
ve Wl obſerving, that theſe ſubſtances are evacuated 
unaltered. But this is no proof that they are 
indigeſtible (for if they had made the expe- 


ſtances, they would have obſerved a waſte), 
it only ſnews, that they are not ſo ſoon di- 
geſted as other kinds of food, which are diſ- 
ſolved in a few hours; whereas, membrane, 
tendon, cartilage, &c. require ſeveral days, 
on account of their tenacity and hardneſs. . 
Let no one ſuppoſe, that my ſtomach, be- 
ing ſtronger than common, is capable of di- 
geſting what that of others cannot digeſt, I 
own, with concern, that it is weak, as is 
uſual in thoſe whoſe purſuits condemn them 
to a ſedentary and unwholeſome way of life. 


T4 My 


riment on themſelves, and weighed the ſub- 
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My ſtomach digeſts food ſo ſlowly, that I 
cannot ſtudy for five or fix. hours after à 
ſparing dinner, and am liable to indigeſtion 
whenever I feed more plentifully than com- 
moo. |. 
Before I quit this FE e& let me obſerve, 
that though I have mentioned the gaſtric 
Juices as the efficient cauſe of digeſtion in 
the experiments on myſelf, yet I mean not 
to exclude thoſe of the inteſtines from their 
ſhare. We know, that the ſmall inteſtines 
complete the proceſs of chylzfication, which 
is but begun in the ſtomach. I muſt there- 
fore allow, that the digeſtion of animal and 
vegetable ſubſtances in the bags and tubes 
is perfected in the inteſtines. But this is 
nat in the leaſt repugnant to the reſult of 
thoſe experiments that ſhew the human ſto- 
mach to be deſtitute of any triturating force, 
and digeſtion to be the effect of the gaſtric 
fluid alone, though the fluid which is ſecre- 
ted by the ſides of the. ſmall inteſtines may 
complete the proceſs. 
cexv. In the ccind paragraph I re- 
marked, that the chief experiments on man 
were reducible to two heads, thoſe which 
relate to the natural proceſs, as it may be ob- 
ferved by means of tubes and ſuch contri- 
vances, and thoſe which relate to artificial 
digeſtion, 
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ligeſtion, provided the oaſtric j juices can be 
procured. Having treated the former of — 
diviſions as well as circumſtances would 

mit, it remained for me to make ſome OY 
ties relative to the ſecond. It was firſt ne- 
; Bl ceffary to deviſe a method of procuring the 
e gaſtric fluid. The firſt idea that ſtruck me 
n was to ſearch for it in dead bodies, but after 
t examining ſeveral ſtomachs I was obliged to 
ir W abandon this ſearch; for they were either 
es without any fluid, or elſe what they contain- 
h ed was ſo turbid and ſo much adulterated 
e- vith heterogeneous matters, that it would 
1d by no means ſuit my purpoſe. Nor were the 
es little ſpunges, which had ſerved ſo well in 
is animals, better adapted to the preſent occa- 
ſion. Two ſpunges would not ſupply me 
with a ſufficient quantity, and I could ven- 
ture only to ſwallow two tubes at once, for 
fear of forming an obſtruction in my ſtomach. 
Beſides, the juice thus procured would have 
been very impure, on account of the hete- 
rogeneous matters that the tubes muſt ne- 
ceſſarily have imbibed during their paſſage 
through the inteſtines. 

There remained only to obtain it by ex- 
citing vomiting while the ſtomach was empty. 
To effe& this, I choſe rather to tickle the 
—_ than drink warm water, as in this caſe 

the 
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the gaſtric. fluid -muſt have been diluted. 
In this manner therefore, before I took meat 
or drink, I procured in two mornings a quan- 
tity ſufficient for a few experiments, of which 
the reſult ſhall be related below. I could 
have wiſhed to have made a greater number, 
but the diſagrecable feelings occaſioned by the 
act of vomiting, the convulſions of my whole 
frame, and more eſpecially of my ſtomach, 
| that continued far ſeveral hours after it, left 
upon my mind ſuch, a repugnance for the 
operation, that I was abſolutely incapable of 
repeating it, notwithſtanding my earneſt de- 
fire of procuring more gaſtric liquor. 
cCexvi. I was therefore obliged to con- 
tent myſelf with what theſe two vomits af- 
forded me. The frſt time it amounted to an 
ounce and thirty-two grains. It was frothy 
at its being thrown up, and ſomewhat glu- 
tinous. After it had been at reſt a few hours 
and depoſited a ſmall ſediment, it was as lim- 
ped as water. It was a little ſalt to the taſte, 
but not at all bitter. It did not, either when 
thrown on the fire or brought near a candle, 
thew amy token of intamabl (a). It 
evaporated 


(a) From this and the Lxxxift, cxx111d, cut rxth, and 
eLxxxvth paragraphs we may collect, that the gaſtric juices 
boch of man and animals are deſtitute of One 
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evaporated in the open air, and when 1 put 

fifty- two grains into a veſſel and ſet it on hot 
coals, it emitted a thick ſmoke. Another 
ſmall portion, weighing eighty- three grains, 
was put in a phial, which was cloſed with 
2 {topple to prevent it from evaporating. It 
did not change colour or taſte, nor did it ac- 
quire any bad ſmell; notwithſtanding it was 
kept above a month in the. hotteſt ſeaſon of 
the year. I thus employed about one half, 
the remainder was uſed for an attempt to ob- 
tain artificial digeſtion. It was put into a 
glaſs tube two inches long, ſealed hermeti- 
cally at one end, and very narrow at the other; 
I then introduced a ſmall W of maſti- 


made theſe experiments, becauſe Reaumur thought that that 
of his kite was inflammable, which quality Dr. Batigne im- 
putes to the bile, a fluid conſiſting principally of oil {premiere 
Reflexion ſur les Exper. de Reaumur). But were this true, the 
gattric juices of moſt of my birds ought to have taken fire. As 
all mine are contrary to.Reaumur's ſingle experiment, I ſhould 
ſuſpect, that what he obſerved was owing to accident. His 
experiment was the following: To take away the ſmell of pu- 
trid fleſh, which one of his tubes had acquired, he ſet it upon 
ſome burning coals, when immediately there iſſued a flame 
from the inſide that laſted above a minute (Seconde Mem.). 
But it is eaſy to perceive, that this might have been owing to 
ſome fat of the encloſed fleſh adhering to the tube. I am more 
confirmed in this ſuſpicion from having obſerved, that the gaſ- 
tric fluid of a kite, ſuch as Reaumur's, mentioned in a note to 
paragraph cLXxV, was not more MINE to take fire than the 
Nher gaſtric) Juices which I examined, 


pee 
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cated boiled beef, and ſtopping the tube with 
cotton, ſet it in a ſtove cloſe to a kitchen 
fire, where there was a confiderable heat, 
though not perhaps exactly equal to the tem- 
perature of my ſtomach. By the ſide of this 
tube I placed another, containing the ſame 
quantity of fleſh immerſed in water. The 
appearances in both were the following: In 
twelve hours the fleſh in the former began 
to loſe its fibrous ſtructure, and in thirty. 
five it had ſo far loſt its conſiſtence, that 
when I attempted to lay hold of it, it flipped 


from between my fingers. But though to the | 


naked eye it appeared to be reduced to a pul- 
taceous mals and to have loſt its fibrous tex- 
ture, yet the microſcope rendered the fibres 
viſible; they were however reduced to a great 
degree of minuteneſs. After this ſemiflud 
ſhapeleſs maſs had continued two days longer 
in the gaſtric fluid, the ſolution did not ſeem 
to have made any further progreſs, and the 
reduced fibres were ſtill juſt as apparent. The 
fleſh did not emit the leaſt bad ſmell, while 
that immerſed in water became putrid in fix- 
teen hours, and grew. worſe and worſe the 
two following days. It loft in ſome meaſure 
its fibrous ſtructure, as always happens du- 
* * but 1 appearance did not 


proceed 
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proceed ſo far as in the other portion, for 


the fibres were entire on the third day. 
ccxviI. I vomited the ſecond time more 
gaſtric fluid, and was now enabled to examine 
it again as I had done before; and it appeared 
to poſſeſs exactly the ſame properties. In or- 
der to determine the influence of heat two 


| tubes were filled with it, and ſome fleſh was 


immerſed as before (ccxvi). One of the 

tubes was placed in the ſtove, and the other 
left in the open air. In the former the fleſh 
was juſt as much diſſolved as in the preceding 
experiment; but in the latter the ſolution pro- 


ceeded no farther than when water was em- 


ployed (ccxvi). There was however no pu- 
trid ſmell, though the fleſh was left immerſed 


in the gaſtric fluid ſeven days. 


1 I conclude this account, I 1 
mention a circumſtance that happened the 
ſecond time I procured. gaſtric liquor by vo- 
miting. Four hours before I ſubmitted to 
this diſagreeable operation, I had ſwallowed 
two tubes filled with beef, one of which was 
thrown up; the fleſh was thoroughly ſoaked 
in the fluid of the ſtomach, and the ſurface 
was ſoft and gelatinous; it had moreover 
waſted from rc bin to thirty- eight grains. 
This experiment proves, that there takes 
place a conſiderable de gree of digeſtion in the 

ſtomach, 


* 


1 : 
6 v'tssrnTaT1o0Nn v. 


i „„ ſtemach, before the food _— into ne; in- bird 
4 teſtines. os 1s al 
cecxviiI. We may now fafely lay 9 II 


ſome general conſequences concerning di- the! 
geſtion in Man and animals. In the experi- rum; 
- ments on birds with muſcular ſtomachs, we prod 
have ſeen how trituration diſpoſes the food by tt 
to be digeſted. Hence Nature has furniſhed s in 
that claſs with gaſtric muſcles of ſufficient I of pr 
power. to effect this neceſſary preparation, ¶ geltic 
But we have likewiſe ſeen how digeſtion, WW mer « 
which conſiſts in the tranſmutation of the ſolve: 
aliment into chyme, is the effect of the jui- I 111, 
ces alone with which the ſtomach abounds In 
(Diff. „ unifo 
We next proceeded to birds with i interme- I ciple 

_ diate ſtomachs, ſuch as crows and herons, IM tion. 
and found, that in them digeſtion was owing the & 
to the gaſtric fluid alone (Diff. 11), leles, 
We next conſidered animals with mem- the fa 
dranous ſtomachs, a claſs ſo numerous and Mjuices 
various, that it comprehends almoſt every fa- mals. 
mily of living creatures; it includes the in- ¶ but th 

- habitants of ſalt and freſh water; amphibi- differ 
ous animals, as the frog, the newt, and wa- Waly 
ter-ſnake; reptiles, as the viper, the land- Neaſtric 
ſnake, and many others; quadrupeds, as the Iture n 


_ "the dog, the horſe, the ox; birds, 3 But th 
OP dirds able 


is alſo to be added. 


In ſeveral of theſe 0 we hood gan 2 


the neceſſity of previous trituration, as in the 
ruminating order and in Man; in them it is 
produced by the teeth, as in gallinaceous fowls 
by the muſcles of the ſtomach. But in others, 
as in the frog, the newt, ſerpents, and birds 
of prey, it has no ſhare in the proceſs of di- 
geſtion, But in the latter, as well as the for- 


mer caſes, we have ſeen how the food is diſs 


ſolved and digeſted by the gaſtric fluid Foe 
m, W).. 
| In every order of animals, Natures always 
uniform in her operations, employs one prin- 
ciple for the performance of this vital func- 


lieles, and other contrivances that anſwer 


juices ſo neceſſary to the life of Man and ani- 
mals. Theſe juices agree in many properties, 
dut the difference of effect ſnews, that they 
differ in others. In the frog, the newt, 
a- caly fiſhes, and other cold animals, the 
4. Weaftric fluid produces digeſtion in a tempera- 

he ure nearly equal to that of the atmoſphere. 
But the gaſtric fluid of hot animals is inca- 


heat 
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birds of prey: to this . e Man himſelf : 


tion. Hence ſhe has fo copiouſly furniſhed 
the eſophagus and ftomach with glands, fol- 


the ſame end, whence continually flow the 


pable of 8 the aliment i in a degree of 


— 
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heat lower than that of the animals them. 
ſelves. There is alſo a difference in celerity 
of action, and in efficacy. In celerity, be- 
cauſe the food in hot animals is digeſted in x 
few hours; whereas, in the oppoſite kind it 
requires ſeveral days and even weeks, parti- 
cularly in ſerpents. In efficacy, becauſe the 
gaſtric juices of ſome animals, as the gallina- 
 ceous claſs, can only diſſolve bodies of a ſoft 
and yielding texture, and ſuch as have been - « 
previouſly triturated; while thoſe of others, m 
as ſerpents, the heron, birds of prey, the tl 
dog, decompoſe ſubſtances of great tenacity, M - & 
as ligament and tendon, and of  conſiderabl: fl 


e . . 


Hhardneſs, as the hardeſt bone. Man belongs th 


to this diviſion; but his gaſtric fluid ſeems to lie 
have no action on the hardeſt kind of bones. {: 
Further, ſome ſpecies, as birds of prey, an h. 
incapable of digeſting vegetables. But Man, WW If 
the dog, the cat, crows, &c. diſſolve the die 
individuals of both kingdoms alike. In ge- th: 
neral theſe juices produce their effects out d fer 
the body, as the numerous inſtances of in-W 
cipient digeſtion under this circumſtance, 
both with the gaſtric fluid of animals and 
Man abundantly ſhew. 
ccxix. Having thus F into one 
point of view the principal circumſtances re 


lative to the efficient cauſe of digeſtion, | 


ws : 
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us compare them with what has been moſt 
; plauſibly written upon this topic ſo intereſt= 
ing to the phyſician. The opinion that pre- 
vails chiefly in the ſchools of Europe is that 
t advanced by Boerhaave, who has in truth 
. done nothing but reconcile the opinions that 
had been propoſed at different times before 
F ik He obſerves, in the firſt-place, that 
the various ſolid and fluid ſubſtances which 
- ſerve for food, being received into a cloſe, 
moiſt, and warm veſſel, mnſt, according to 
the nature of each, ſooner or later begin to 
| ferment or putrefy. There are alſo yarious 
fluids continually running into the cavity of 
the ſtomach, viz. the ſaliva, the œſophageal 
liquor, that thin tranſparent fluid which is 
ſecreted by the gaſtric arteries, and a viſcid 
humour ſecreted by glands in the ſtomach. 
If we conſider the properties of theſe ingre- 
dients, and moreover take into the account 
the remains of the food which ſerve as a 
ferment, the air which produces an inteſtine 
movement of the integrant parts, the heat 
which excites this heterogeneous maſs, we 
ſhall find, that the aliment will be macerated, 
diluted, attenuated, diſſolved, determined to 
an incipient fermentation, and in ſhort, im- 
preſſed with the primary principle of vitality. 
Thus it is that Boerhaave explains the di- 
vi Vor. I. U ron 
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geſtion of ſoft food. With reſpect to that 
of a firmer texture, imagining, that the cauſes 
above recited are inſufficient to explain the 
digeſtion of them, he has recourſe to the tri- 
turating power of the ſtomach, produced by 
the action of the muſcular coat, and the pul- 
_ fation of the aorta and the other adjacent ar- 
teries; the nervous fluid, which perhaps flows 
into the ſtomach more copiouſly than elſe- 
where; and laſtly, the continual and ſtrong 
compreſſion of the diaphragm and abdominal 
muſcles. In conſequence of theſe additional 
cauſes, the food in the firſt place, will be 
broken down into a pulp, and acquire a ci- 
neritious hue; ſecondly, the fibres, tendons, 
cartilages, &c. will be deprived of their 
Juices while they retain their coheſion ; thirdly, 
from vegetable and animal, ſubſtances thus 
diſſolved, will be produced a land reſembling 

thoſe of the human body. - 
ccxx. Thus has this celebrated phyſi- 
cian explained his ideas concerning digeſtion 
in his Inſtitutions. He ſuppoſes, that there 
are two principal agents in this vital function, 
viz. the different fluids that are collected in 
the ſtomach, and the mechanical action of 
that organ; the ſecondary agents are heat, 
Air, the nervous fluid, the remains of the 
food, and an n fermentation. 8 
With 


— 
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With reſpect to the gaſtric fluid, his ideas 
were indeterminate and unſettled. On com- 
paring this paſſage with his Prælections it 
will appear, that he conceived that it acted 
in the ſolution of the food like a ſimple di- 
luent, as water heated to the ſame degree. 
But facts without number related aboye ſhew, 
that it does not act in this manner, but as a 
real ſolvent. That the ſolution is more 
ſpeedy and effeQtual than that obtained by 


mere water, appears from experiments equally 


numerous. Moreover, this fluid does not 
diſſolve ſoft and yielding ſubſtances only, but 
the hardeſt and moſt tenacious, D to 


Boerhaave's opinion. 


With reſpect to reitiiaetion; the attentive 
reader will eaſily anticipate my anſwer. How 
ever remarkable the effects produced by the 


mechanical action of muſcular ſtomachs may 


be, intermediate and membranous ſtomachs 
have no ſuch power. I have made particular 
obſervations on the ſtomach of the dog, which 
ſo nearly reſembles that of Man, and it ne- 
ver appeared to have any motion ſufficient to 
break down the food. This was not only 
proved by thin tubes receiving no injury, but 
by inſpection of the ſtomach during the time 
of digeſtion (cxcix, cc), The reader will 
find ſimilar proofs taken from the effects pro- 

5 duced 
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duced by my own ſtomach, in the cenxth 
and ccxth paragraphs. Theſe direct argu- 
ments ſhew the inſufficiency of the Boerhaa- 
vian hypotheſis. It is beſides eaſy to ſhew its 
falſity, by examining the foundation on which 
it reſts. He deduces the triturating power 
from the action of the muſcular coat and the 
contiguous parts; but this coat is ſo thin in 
"membrarious ſtomachs, that its effects muſt 
needs be inconſiderable. Nor is the preſ- 
ſure of the adjacent parts of much i importance, 
at leaſt in the cat and dog; for upon opening 
the abdomen and feeling the ſtomach, I per- 
ceived nothing but the pulſation of the arte- 
ries, as I had before done in ſome birds with 
muſcular ſtomachs (xxxv111). But this 3 
ſation does not compreſs the ſtomach. 
likewiſe perceived by my touch, that ya 
viſcus is affected by the vibrations of the 
neighbouring arteries; but the effects of theſe 
vibrations are not more conſiderable than the 
. pulſation of its own arteries. The whole 
ſtomach was lifted up, and depreſſed by the 
motion attending reſpiration. The periſtal- 
tic movement was alſo general in ſome caſes; 
but the former did not produce contraction, 
and the contraction produced by the latter 


Was * and incapable of triturating the 


aliment. 
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aliment. It could only agitate, and ſo Wh. 
poſe it to be more readily diflolved. ' 
ccxx1. Heat, I readily agree with 3 
haave, in conſidering as a co-operating cauſe. 
My experiments prove its great importance. 
Though the gaſtric fluid is not inflammable 
(LXXXI,  CXXIII, CXLIX, CLXXXV, CCXVI), 
yet it is diſpoſed by warmth to inſinuate itſelf 
into digeſtible ſubſtances, and reduce them 
to that gelatinous matter which ſerves imme- 


diately for nutriment. The ſame obſervation 


is applicable to menſtrua in general. | 

I willingly admit, that particles of air, 

while they are extricated from the food among - 
which they are entangled by means of the ſa- 


liva, contribute to its more ſpeedy ſolution. . 


But I cannot fo readily allow, that digeſ- | 
tion is promoted by the nervous fluid flowing 
copiouſly into the ſtomach; for its very ex- 
iſtence is uncertain, and the hypotheſis is al- 
together without foundation. . 

Much leſs can I grant, that the remains 
of the aliment ſerve any ſuch purpoſe as he 
aſcribes to them. - The great Haller juſtly 
obſerves, that our appetite and digeſtion are 
good only when the ſtomach is empty (a). I 
have ba ſeveral opportunities of " this 


. 
U 3 * confirmed. 
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confirmed, When I fed a crow, a heron, or 
a falcon ſparingly, the ſtomach would bs 
empty in fix or ſeven hours; when they would 
take food again very greedily and digeſt it 


completely, a as J and pon opening the ſto- 
ay 0n-nk 


Whether an incipient fermentation contri. 


ey to digeftion, according to the opinion 


of this writer, is a queſtion. which ſhall be 


examined at fome length i in the following diſ- 
fertation, ag it has been the ſubje& of many 
modern experiments. 

Laſtly, I muſt again differ from him with 
reſpect to fibres of fleſh, membrane, tendon, 
cartilage, bone, which, in his opinion, are 
not digeſted 3 in the human ſtomach, but only 
have their juices expreſſed; for the experi- 


ments I made on myſelf prove, that the ſolid 


parts are really diſſolved, if we except only 
the hardeſt bones (ccv, ccvin, Ccx1l, 


CCXx111, CCcx1v); As Boerhaave endeayoured 


to reconcile the various opinions of phyſicians 
concerning digeſtion, he ſeems inclined to 


adopt in ſome meaſure the notion of thoſe 


who ſuppoſe, that the office of the ſtomach 
conſiſts in extracting the juice of animal and 
vegetable matters, among whom Mr, Hec- 
MW uet has particularly diſtinguiſhed himſelf. 


q * a note to the Pg in which he ob- 


ſeryes, 


Q- 1 4 1a. nts. Ecco tons 
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ſerves, that the ſtalks of hay are ſtill viſible | 


in the dung of the horſe and the ox, notwith- 


ſtanding it is chewed fo often by the latter, 
ſtill more clearly explains his idea. I con- 
ſidered it as of great importance to enquire, 
whether the fame thing happens in animals 
belonging to other claſſes, which was really 


the caſe in ſome. We have ſeen, that the 


two ſpecies of crow above-mentioned are both 
granivorous and catnivorous. I ſometimes 
fed them with wheat a little bruiſed, and 
notwithſtanding they ſeemed to eat it greedily, 
their excrements conſiſted of dry fragments 
of this grain, This likewiſe happened when 
they had eaten tough fleſh. If I put the 


excrement in water and ſhook it brifkly, the 


greater part would be ſuſpended, but a little 
would fall to the bottom; this, upon exami- 
nation, proved to be the cellular ſubſtance 
with a few muſcular fibres, of which the par- 
ticles cohered pretty firmly; the longeſt 
pieces meaſured about an inch. What re- 
mained ſuſpended in the water was more than 
twice as much as that which fell to the bot- 
tom, and till retained the characters of fleſh. 

Young crows, which digeſt more ſpeedily 
than the adult (Lx1x), do not completely di- 
geſt tough meat. I couldeafily find cellular 
lubſtance among their excrement; but when 


© SE inſtead 


$274 


upon frogs. 


ters of animal or vegetable matter. 
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; inſtead of hard they were fed with tender 


fleſh, and with ſome ſoft vegetable inſtead of 


wheat, the excrement did not ſhew the leaſt 


appearance of this ſort. 
ccxxII. 


ment, when treated i in the way juſt deſcribed, 


legs, thighs, and wings of locuſts, and the 
cruſtaceous parts of other inſects. | 

Leuwenhoeck, upon examining the excre- 
ment of the melvel, found, that it conſiſted 


of filaments reſembling the hairs of the beard 


cut off by the razor; theſe filaments he ſup- 


poſed to be the undigeſted remains of the 
Elke: which the melvel had eaten (a). 
eaſily believe this to have been the caſe, eſ- 
pecially as it coincides with an obſervation 
of my own upon the excrement of the tench, 
in which, though I could not. perceive any 
fleſhy fibres, yet the fragments of hone were 
diſtinctly viſible. I muſt however add, that 
though I have examined the fœculent mat- 
ter of many other fiſhes with glaſſes of vari- 


ous magnifying powers, I could never diſ- 


tinguiſh the leaſt atom that had the charac- 
IJ have 


; 3 (a) Philoſ, Tranſat, nN,1 52, 1683, | 


5 obſerved 


I made the ſame hee 
As theſe animals generally feed 
upon inſects, I often found among the excre- 


I can 


peitec 
bſer? 
pf bi 
[ hav 
avoid 


derpe 


ON 


DISSERTATION v. 297 


ſerved the ſame thing in th of nocturnal 
and diurnal birds of prey. The tough fleſh, of 
vhich a ſmall part was voidedalong with the 
xxcrement of crows (c xkxxI), is entirely di- 
veſted by the eagle, falcon, and owl. This 
ſervation may be extended to a multitude 
of birds of various kinds, of which, | though 

[ have preſerved the names in my journal, to 
avoid prolixity I forbear to enumerate them. 
Serpents, though ſo flow of digeſtion, diſ- 
dlve their food ſo completely, that not a veſ- _ 

ige of any organized matter appears in their 
xcrements... This at leaſt I have ſeen in vi- 
ders, water he land-ſnakes. 
Upon comparing my obſervations upon ex- 
rement with thoſe related by Boerhaave and 
dthers, I think it muſt be concluded, that 
onſidering animals in general, ſome ſub- 
ances of both kingdoms are voided un- 
hanged along with their excrements, be- 
auſe the gaſtric fluid is incapable of diſ- 
olving them; but others are voided un- 

hanged, only becauſe they do not continue 
ong enough in the ſtomach to be digeſted. 
his is fully proved, by my experiments on 
ieſh, membrane, tendon, and bone, the very 
ubſtances of which Boerhaave ſuppoſed, 
hat the ſolid parts were indigeſtible. Fleſh 
aken {pontancouſly by crows, part of which 
is 
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is voided undigeſted, but when kept many 
hours in the ſtomach is completely dial 
furniſhes another ee Fel of the far 
propoſition. - 0 
It is ſurely not ah to 2 chat I do 
not wiſh by theſe ſtrictures to leflen the high 
reputation of the Dutch Hippocrates. Un- 
provided with experiments of his own, heh 
collected the opinions of others, and framed 
a ſyſtem concerning digeſtion ſo ingenious 
and plauſible, that I willingly own that! 
formerly adopted it, and would not now re- 
ject it, if I was not er by conclulin 
experiments. 
ccxxIII. I will e this mmi 
with ſome remarks on a problem cloſely con- 
nected with reſearches concerning the. effici- 
ent cauſe of digeſtion. Mr. Hunter, one oi 
the beſt Engliſh anatomiſts of the preſen 
age, frequently found in the dead bodies which 
he opened that the great curvature of the ſto- 
mach was conſiderably eroded, and ſometime 
entirely diſſolved. In the former caſe, 
edges of the wound were as ſoft as half: di. 
| geſted food, and the contents of the ſtomaci 
had got into the cavity of the abdomen. Hit 
| obſerves, that ſuch a wound could not hat 
exiſted in life, as it had no connection wit! 


| the ne, and more frequently appeared | 
perſons 


per ſo1 
o dif 
2Xam1 
zoth . 
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perlons who died violent deaths. In order 


* 
do diſcover the cauſe of this phænomenon, he 


xamined the ſtomachs of various animals, 
joth immediately and ſome time after death. 
n ſeveral he obſerved the ſame appearance. 
Hence he thought he was enabled to aſſign 
he cauſe. He ſuppoſes the ſolution to be 
wing to'a continuance of digeſtion after death, 
ind that the gaſtric fluid is capable of diſ- 
dlving the ſtomach when it has loſt its vital 
rinciple. From this diſcovery he infers; 
hat digeſtion neither depends on the action of 
he ſtomach nor on heat, but on the gaſtric 
uices, which he conſiders as the true men- 
ruum of the food (a). | f ; 
ccxxiv. When Mr. Hunter's ſhort but 
enſible paper came to my hands, I was en- 
aged in experiments on digeſtion. I had 
liſcovered the primary importance of the gaſ- 
tic fluid in this proceſs, and that it acts out 
f the body; that is to ſay, in the dead body. 
knew alſo, that after death this fluid iſſues 
rom the coats of the ſtomach. From theſe 
lata I had little difficulty in believing the fact 
elated by the Engliſh anatomiſt, and adopt- 


oper to repeat the experiment. Being un- 


| 00 Ph. Tran = 
provided 


ng his explanation of it: nevertheleſs it was 
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ime let it be opened, and let us ſee whether 
„the food has been at all digeſted. I deter- 
e Wrnined to bring this obvious inference to the 
eſt of experiment; I therefore kept a raven 
faſting ſeven hours in order to empty its ſto= 
mach, and then ſet before it an hundred and 
fourteen grains of beef, which were imme- 
lately eaten, and muſt have paſſed into the 
ſtomach, as this bird has no crop. I then 
killed it, and as it was winter, put 1t into a 
ove, where it was left fix hours. Sup- 
poſing this to be a ſufficient time for the gaſ- 
ric fluid to exert its action, I opened the ſto- 
ach, and found the fleſh in the following 
ate. It was impregnated with gaſtric 
luid, and was become tender; the colour 
as Changed to a pale red, and the ſurface 
ad a bitter taſte, while the internal parts re- 
ined the taſte of fleſh, After the gaſtric 
Wd was wiped away, it weighed only fifty- 
wo grains; it had therefore loſt 3 half 
ts weight in ſix hours, or, what amounts to 
e ſame thing, was above half digeſted. 
he pylorus, and the duodenum for about 
n inch, were occupied by an aſh- coloured 
ucus, which muſt have been the diſſolved | 
art of the fleſh. 0 
At the ſame time I gave another raven, that 
ad in like manner been kept faſting ſeven 
1 
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hours, an equal quantity of fleſh, and killed 
it in two hours and a quarter. My view wa 
to obſerve the difference between what ha 
lain fix hours in the dead, and-two and a quar- 
ter in the living ſtomach, and it was very 
great; for in this latter caſe the fleſh was to- 
tally diſſolved, except a little cellular ſub- 
ſtance, which I have found to be alway 
longer in being digeſted than the muſculy 
fibres; the mucus was the ſame as before, 
only in larger quantity, and occupied mon 
of the duodenum. Theſe two experiment 
compared together prove two things, ff 


that digeſtion continues after death; and {ſW {cv 
condly, that it is then far leſs conſiderabi pr. 
than in the living animal, though in the preW.rxx 


ſent inſtance the heat of the ſtove, which vn 
about 100* (a), muſt have promoted it not 
little. The heat of the living raven did nc 
exceed 30 (b). 

Ccxxvi. Another dead raven was ke| 
five hours in the ſame ſtove, after I had force 
two dead lampreys, weighing” together a 
hundred and twelve grains, down. its thrott 
One lay in the eſophagus, the other hi 
reached the ſtomach and was completely 


% Two hundred fifty-ſeven deg.. Fahr. Ther. 
(5) One hundred nine and an half ditto. 


compel ; 
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d ompoſed, while the former was indeed en- 
re, but ſoft and flaccid. This accident 
oves, that the gaſtric fluid is capable of pro- 
„Poing a ſenfible degree of digeſtion at a time 
Iden the eſophageal juices are inert. 

oF ccxxvii, Theſe experiments were RPO | 
bi winter. I determined to repeat them the 
Mert ſummer, becauſe then I could expoſe 
e dead animals to a greater heat. Accord- 
gly in that ſeaſon ſome bruiſed veal was 
ven to two ravens, which were immedi- 
ely killed; and left ſeven hours in a window 
woe to the ſun. We have already ſeen 
ſeveral paſſages, the influence of heat 
promoting artificial digeſtion (cxL11, 
LXXXVI, CCl, CCXVII). Nor did it now 
pear leſs conſiderable. Each raven had 
ten ſixty-eight grains of fleſh, of which 
ere was not an atom left entire; it was all 
ſolved into the - uſual gelatinous pulp, and 
e greater part had paſſed through os py- 
= 

Theſe facts, I think, decifively prove, 
at animals, at leaſt the ſpecies juſt men- 
ned, continue to digeſt after death. If 
conſider the matter rigorouſly, it will be 
der to obviate a difficulty that may be 
ted, However careful we are to kill 


the 


lat 
Ie, 
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the animal immediately after it has ſwalloy 
ed food, it is certain, that there will he 
ſhort interval between the time the food get 
into the ſtomach and the death of the animal 
and that the gaſtric fluids act upon it d 
ring this interval. Moreover, after 'deati 
they will act for ſome time juſt as in life 
ſince the vital heat is not inſtantly exſtin 
guiſhed. The digeſtion therefore obſerye 
in dead animals may, if not entirely, : 
leaſt in part, be produced by the gaſtn 
fluid acting during life, and a ſhort tim 
after death. 


Nothing could be more eaſy than to aſcer [ 
tain the juſtneſs of this ſuſpicion, ſince will} 21 
have only to thruſt a little food into the ſt be t 
mach of a dead and cold animal, and obſer at le 
the conſequence. - I made the experimei i pe 
upon a raven that had been dead an hour, u Ace 
Had now only the temperature of the atmo bor 
ſphere.  Forty-two grains of beef cut in that 
pieces were' forced into the ſtomach, whi furt} 
was opened after the bird had lain ſeven ho but 1 
expoſed to the ſun. And here inſtead of pied mac] 
of ſolid fleſh, I found only the uſual pu << 
maſs, partly in the ſtomach and partly int dedu; 

duodenum: The ſolution was therefore d oy 
Clatle 


fected by the gaſtric fluid, independent) 
the powers of — | 115 
CCXXxvII Ve 


/ 


\ 


* 
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4 ccxxvIII. The experiment was repeated 
upon an ow-I and a blaekbird, which were 
killed immediately after meat had been given 
them, and left ſeven hours in a warm tem- 
perature. The fleſh given to the black- bird 
had been cut into three pieces, which: to- 
gether, amounted to eighty-two grains; the 
owl had ſwallowed. half an ounce. and fix 
grains in one piece. Upon opening the 
ſtomachs, I found the four pieces; but the 
ſurface was covered with a ſtratum of mu- 
cus, which ſhewed, chat the fleſh had Hen | 
diſſolvad. of W e anc 

1 thought, that perhaps if he fleſh 1 rem 
mained a longer time in the ſtomach i it would 
be more digeſted ; but. this did not happen, 
at leaſt = I repeated the two. preceding 
experiments under the ſame circumſtances, 
except that the birds were expoſed to the ſun 
| for twenty-two hours, I could not perceive, 
that the ſolution of the fleſh was carried any. 
further. The entrails emitted a putrid ſmell, 
but this was Hot the caſe either with the ſto- 
mach or its contents. 

ccxxIx. That 1 might be warranted in 
deducing general conſequences, I reſolved to 
repeat this fingular experiment upon various 
claſſes of animals, and therefore had recourſe ' 
to fiſhes and Wee, Of the former, 
xyn Vol. I. X the 


[1 
| 
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the fh. market at Pavia only affords the pike, 


carp, barbel, tench, eel, and the like; but! 
took care to procure ſuch as were very freſh, 


I introduced into the ſtomach various animal 


ſubſtances, as little - fiſhes, bits of veal and 
beef, frogs, grubs, &c. and opened them af- 


ter an interval, ſometimes ſhorter and ſome. 


times longer. I will give in a few words 
what is ſet down at great length in my Jour- 
nals. The part of theſe ſubſtances that lay 
in the eſophagus, a poſition which they of- 
ten had, was unaltered; this was ſome- 


times the caſe with that which had got into 


the ſtomach, but it was generally more or 
leſs eroded. A circumſtance reſpecting frogs 
deſerves to be mentioned. The tough ſkin 
of theſe animals was often deſtroyed, eſpe- 
cially at the bottom of the flomach; and 
where it ſtill remained it was fo much ſoft- 
ened, that the ſlighteſt force was ſufficient 
to hcerate it. Hence it appears, that the 
gaſtric fluid of fiſhes retains its property of 


diſſolving fleſh, but in an inferior degree 


to that of birds, ſince it did not diſſolve ſo 


much. 


. be quadrupeds upon bach [ 
made theſe experiments, were dogs and cats. 
After keeping them faſting many hours, | 
gave them a certain quantity of fleſh, and 

” then 
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then ſtrangled them without delay. Of three 
dogs and three cats, two of the former and 
as many of the latter were expoſed to the ſun 
for nine hours; the others were left in the 
ſnade. In the firſt the ſurface of the fleſn 
was gelatinous as uſual, but in the laſt this 


appearance was ſcarce perceptible. Theſe 
experiments confirm the utility, I ſhould ra- 


ther ſay, the neceſſity af heat to * in 


many animals. | 

c cðxxxl. To' conclude this curious en- 
quiry, I reſolved to ſee what change would 
take place upon fleſh when the ſtomach was 
taken out of the body. I made this experi- 


ment upon a cat, a raven, and an owl. Hay- _ 


ing fed them ſparingly, I cut out the ſto- 
mach, and threw ligatures round the cardia 
and pylorus to prevent the contents from get- 
ting out. They were expoſed to the ſun in 
a veſſel of water, leſt the heat ſhould dry 
them. In five hours and an half they were 
opened: the water had tranſuded through the 
coats; the ſurface of the fleſh was a little 
gelatinous, eſpecially in the ſtomach of the 
raven and owl; but the ſolution was trifling, 
in compariſon with that which took place 
when the ſtomach was left in the body. This 
was what might be expected, when the ceſo- 

"© 2 | phagus 
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phagus no longer nd. its ge into the 
ſtomach. 
In theſe ex periments, I did not perceive any 
eroſion of the ſtomach, any more than in 
thoſe made with the view of verifying Mr. 
Hunter's (ccxxtv). I only ſaw what I had 
ſeen before (ibid), a flight excoriation of 
the inferior part. We muſt therefore infer, 
that the coats of the ſtomach ſuffer leſs after 
death than fleſh introduced into it. I gave 
an hungry dog ſome pieces cut out of the 
ſtomach of another dog; he eat and it killed 
him immediately. After the body had lain 
in a warm ſituation nine hours, the ſtomach 
was opened. The pieces were ſenſibly diſ- 
ſolved, but no change was produced upon 
the ſtomach of the animal, if we except the 
large curvature, which was {© ee r 
rated, that the villous coat might eafily be 
rubbed off. It is, I think, not difficult to 
aſſign the reaſon, why the ſtomachs of dead 
animals are not liable, like their contents, to 
be diſſolved. Theſe. bodies are inveſted on 
all fides by the gaſtric fluid, whereas it acts 
only on the internal ſurface of the ſtomach. 
Upon reviewing the experiments related in 
the Ccxxvth and following paragraphs it 
cannot, I think, be doubted, tat. digeſtion 


goes 


"06 $ 


* 
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on for ſome time after death. I there- 
fore entirely agree ſo far with the celebrated 


Engliſh anatomiſt, but I cannot with him 


ſuppoſe, that this function is. independent of 
heat (coxx111); numberleſs facts related i in 
this work fully Proye the contracy. FE} 


* — ; 4 . 9 * 
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DISSERTATION VI 


WHETHER THE FOOD FERMENTS IN THY 
| STOMACH, 


CCXXXII. 1 WILL now, agreeably to my 


promiſe in the foregoing diſ- 
ſertation (ccxx1), enquire whether the food 
ferments in the ſtomach. This opinion was 
almoſt univerſally adopted by phyſicians about 
the middle of the laſt century, an ra at 
which the explanation of the various func- 
tions of the human body was ſought in fer- 
mentations of various kinds, as it had be- 
fore been in a ſubtile matter, as it has ſince 
been in electricity, and is at preſent in divers 
ſorts of elaſtic fluids, This notion was af⸗ 
terwards combated among others by Boer- 
haave, who found, by direct obſervations, 

that this multiplicity of fermentations did 
5 | : 2 not 
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not exiſt in nature, but was merely the ſug- 
geſtion of fancy. Of the numberleſs modi- 
fcations of this proceſs, which phyſiologiſts 
had imagined, he admitted only that very li- 
mited and imperfe& one, which, according 
to him, takes place in the ſtomach. The 
food in the ſtomach of animals, and parti- 
cularly of Man, is, in his opinion, in cir- 
cumſtances highly favourable to fermenta- 
tion. The faliva and the gaſtric fluid. ſerve _ 
inſtead of water; the free acceſs of air, the- - 
cloſeneſs and heat of the ſtomach, the nature 
of the food itſelf neceſſarily produce fermen- 
tation, as is farther evident from the eruc- 
ny Wl tations conſequent upon taking food, and 
iſ. the rumbling noiſe frequently heard in the 
od belly. But the ſhort continuance of the food 
as in that viſcus, and other cauſes, prevent the 
ut proceſs from being ever Carried to its utmoſt 
at pitch. ; 5 
n- ccxxxITI. Thus fir only, ee to 
er- Boerhaave and his followers, does the fer- 
be. mentation of the food proceed in the ſto- 
nce MW mach. This limitation has been thought 
en 100 great by Dr. Pringle and Dr. Macbride, 
af. two celebrated modern phyſicians. They 

find no difficulty in ſuppoſing, that a com- 
plete fermentation takes place in digeſtion, 
and that it is the chief agent in this impor- 

X4 5". 
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ant function. In their reſearches on this 


ſubject. they have endeavoured to imitate the 
operatidns of nature out of the body. They 

took various animal and vegetable ſubſtances, 
ſuch as are uſed every day for food; they 
placed them both by themſelyes, and mixed 
with ſeveral other ſubſtances in a warm tem- 
perature, adding a quantity of water or ali. 
va. Under theſe circumſtances they found, 
that they ſooner or later began to emen 
that this proceſs afterwards ran very high, 
then abated, and at laſt ended in the decom. 
poſition of the ſeveral ſubſtances, which ac- 
quired alſo a ſweet taſte. Theſe different 
gradations of fermentation were evident from 
the ſwelling, rarefaction, and inteſtine move- 
ment of the maſs, from the generation of x 
multitude of air- bubbles, and from the ſub- 
ſtances which at firſt ſunk to the bottom, at 
length floating on the ſurface of the fluid, 
Theſe experiments firſt made by Pringle, and 
afterwards repeated and varied by Macbride, 
determined them both to conſider digeſtion 2s 
a proceſs merely fermentative. Their theory 
is as follows. The food divided by maſtica- 
tion and penetrated by the ſaliva, begins 2s 
ſoon as . it gets into the ſtomach to be agitated 
by that inteſtine movement which always 
zecompanies (fermentation ; this movement 
1 £09 5 


\ 
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is excited by the warmth of the place, by 
the remains of food taken before, by the gaſ- 
tric fluid, and above all by the ſaliva, which 
is particularly adapted to produce and pro- 
mote this proceſs. - The firſt effect of the in- 
teſtine commotion will be to raiſe the ſolid 
parts of the aliment to the ſurface of the gaſ- 
tric liquor; here they will be ſuſtained for 
ſome time by the air-bubbles; but on their 
ceſſation they will fall down again and be tho- 
roughly incorporated with the fluids of the 
i- MW ſtomach. The periftaltic motion, the alter- 
- nate preſſure of the diaphragm and abdomi- 
nt nal muſcles, and the continual pulſation of 
m Wl the adjacent large veſſels will render this mix—- 
e: ture ſtill more complete. In ſuch a ſtate the 
"2 food paſſes into the ſmall inteſtines, where 
1b- WI the fermentative motion produces {till greater 
at changes in conſequence of the mixture of the 

id, WM bile and pancreatic juice. And now the va- 
and WW rious kinds of food are changed into a ſweet, 
| mild, nutritious matter, which ferments 
briſkly, and is denominated chy/e. In con- 
formity with this theory, theſe phyſicians 
eſtabliſh a new'{ſyſtem of great importance, 
according to them, in the practice of medi- 
eine. It is ingeniouſſy explained by Pringle, 
in his Appendix containing Experiments on 
ſceptic and antiſeptic Subſtances, and by 
Macbride 
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Macbride i in his experimental Eſſays on the 
Fermentation of alimentary Mixtures, , 
CCxxx1v. The opinion of theſe two mo- 
4 writers have been adopted by many phy- 
fiologiſts, while others have ſtill adhered to 
the doctrine of Boerhaave, concerning an in- 
cipient and incomplete fermentation only 
taking place in the ſtomach; ſo that on this 
ſubject the phyſicians of Europe ſeem to be 
divided into two ſets, When I read Pringle 
and Macbride, I had only made a few expe- 
riments on the digeſtion of ſome animal and 
vegetable ſubſtances encloſed in tubes by gal- 
linaceous birds (xxxix, xL, XLI, XIII 
xL III); and I. began to perceive, that the 
gaſtric juice acted as a menſtruum upon the 
food. But I could not learn from theſe ex- 


periments, whether fermentation takes place 


at the time they are diſſolved. As indeed the 
gaſtric fluid is a ſolvent, it may act indepen- 
dently of fermentation; chemiſtry : affurds 
numerous inſtances, in which there is no to- 
ken of fermentation during the diſſolution af 
the ſolvend. But there is no abſurdity in 
ſuppoſing, that an inteſtine fermentative mo- 
tion is generated in the mixture, at the time 


the gaſtric fluid diſſolves the aliment. And 


in this caſe, fermentation would accompany 
* „though it would not according 
1105 5 | {9 
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| to the doctrine of Pringle and Macbride 

(Ccxxx111),. be the efficient cauſe, © In order 
to obtain information concerning this phæ- 
nomenon which I had not noticed, I had re- 
courſe to further experiments. As the theory 
in queſtion. is entirely founded on the fermen- 
tation of animal and vegetable matters in veſ- 
ſels, I ſet in glaſs phials bread, fleſh, and 
x WM faliva; bread, fleſh, and water; flour, ſaliva, 
le Wl and fleſh; for in theſe mixtures the writers 
e« Wl above-mentioned obſerved the moſt rapid 
nd Wl fermentation, The phials were ſtopped, and 

l- WW {t in a place where the heat amounted to 
11, 20-24% (a), The mixtures began, ſome 
the Wl ſooner and others later, to emit air-bubbles, 
the which ſoon encreaſed in frequency and ſize; 
exe ¶ the ſurface of the liquor was covered with 
ace Wl froth, which continued as long as any air was 

the Wl generated. During this time the maſs ſwelled 
en- Wl greatly, the inteſtine commotion was mani- 
ads feſt, and the ſubſtances immerſed being made 
ſpecifically hghter by the air- bubbles that 


n af adhered to them and the increaſe of bulk, 
in Wroſe to the ſurface of the fluid. Here then 
mo- the tokens of fermentation were apparent, 
time and ſo far 1 entirely 9 7 with Pringle and 
And Macbride, FRA 

pan) bg. 
ding (a) been bod eighty deg. of Fabr. ber 955 


c cxxxv. But 


— — — 
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cexxxv. But found logic forbade me to 


oor ſo readily, that the fame proceſs takes 


place in the ſtomach. I had indeed many 
reaſons for with- holding my aſſent. Not to 
mention the ſhort continuance of the food in 
that viſcus, a circumſtance which did not 
eſcape Boerhaave {ccxxx11). I conſidered, 
that although the ſaliva produces and pro- 
motes fermentation, the gaſtric fluid may not 
have this property. Though the gaſtric fluid 
conſiſts in part of ſaliva, yet as there are ſe- 
veral other ingredients, a compound muſt be 
formed with properties different from thoſe 
of its conſtituent parts. I have adduced many 
inſtances to prove, that the gaſtric fluid re- 
tains in ſome meaſure its ſolvent power out 
of the body; but the faliva never exhibited 
any ſuch property, I have already ſhewn, 
and ſhall ſtill more clearly ſhew in the ſequel, 
that fleſh immerſed in the gaſtric fluid is not 
liable to putrefaction; but when put into ſi- 
Jiva, it putrefies ſooner than in water. This 
was one of my motives for not immediately 
adopting the ideas of Pringle and-Macbride. 
It were to be wiſhed, that ' theſe phyſician 


had made trial of the gaſtric liquor alſo, be- 
fore they concluded, that what they obſery- 
ed in veſſels takes place likewiſe in the fto- 
mach ; nor can I well conceive, how * 
W | bo 
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both came to overlook a circumſtance of ſo. 
great importance. Moreover we know, that 
reſt i is neceſſary to fermentation; but the ſto- 
mach, beſides the motion of the whole body, 
has a movement peculiar to itſelf. Laſtly, 
ot ſhould fermentation once begin, it muſt in 
d, ill likelihood be ſoon ſtopped by the freſh ſa- 
o- Wl liva and gaſtric liquor that are running per- 
ot petually, and in no ſmall quantity, into the 
ig ſtomach. - Theſe two laſt objections have 
ſe. WM been already ſtarted, though nobody, as far 
be as I know, has taken the pains of verifying 
ole Wl them by experiment. But as the queſtion 
any could be decided in this way only, I deter- 
te- mined to undertake to ſupply the omiſſion. 

out ccxxxvi. I have already ſpoken of ar- 
ited I tificial digeſtion in ſeveral paſſages. Experi- 
ments of this kind afforded me an excellent 
opportunity of obſerving, whether the ſolu- 
tion of fleſh out of the body was accompa- 


3 fa. ned by fermentation, and I never failed in a 
This ſingle inſtance to attend to this circumſtance. 
ately found, that when the veſſels remained at 


reſt, a few ſmall air-bubbles began to ariſe 


in the ſpace of a few hours; they afterwards 
be- became larger and more frequent, and adhe- 
erung to the immerſed ſubſtances, cauſed them 


o riſe to the ſurface of the liquor. This air 
chey s either entang! ied in the mixture, or, ac- 
both 5 5 cording 


1 
„ 
1 


4 
| 
f 


was ever perceptible, juſt contrary to what 


making the infuſion, very few air-bubbles 


cCaſions without obſerving the ſmalleſt diffe- 


was the efficient cauſe of theſe artificial di- 
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cording to Pringle and Macbride, formed 


part of it, was extricated, and rendered elaſ- 


tic by the heat, or what ande more Probable, 
came from both theſe ſources. The mix. 
tures either ſunk again or continued to float, 
while they were diflolved by the gaſtric men- 
ſtruum; not the ſlighteſt inteſtine motion 


happens when faliva is employed. If I now 
and then ſhook the veſſel a few hours after 


were generated, and the mixture hardly ever 
roſe to the ſurface, though it was juſt as 
well diſſolved as when the veſſel remained at 
perfect reſt. I find in my Journals, that ! 
agitated the veſſels upon fourteen different oc- 


rence in the reſult of the experiment. | 
could not therefore allow, that fermentation 


geſtions, nor even that it was a concomitant 
circumſtance, or an effect; and freſh experi- 
ments inclined me more and more to reject 
this opinion. I have already mentioned the 
great abundance of gaſtric fluid in crows, and 
the facility with which they digeſt their 
food, more eſpecially neſtlings (LXIX, 
Lxxx111). Among the various trials | 
made with this fluid ont of the body, I en- 

deavoured 
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deavoured to renew it, as it is renewed in the 
ſtomach. Several glaſs tubes were filled with 
it to a certain height, and ſuſpended in a ver- 
ticat poſition; into the upper extremity a 
ſmall funnel was put; ſome gaſtric fluid was 
poured into it from time to time, the nar- 
rowneſs of the orifice of the funnel allowed 
it to fall only drop by drop into the tubes. 
The lower extremity of the tubes was not 
cloſely ſtopped, that nearly as much might 
run out below as fell in from above. Mat- 
ters being thus arranged, I immerſed in the 
tube fleſh and bread, both by themſelves 
at and mixed together. The ſolution was ex- 
I ceedingly ſpeedy, on account both of the 
de-NVarmth of the atmoſphere, and the conſtant 
ffe⸗renewal of the gaſtric fluid. Notwith- 
ſtanding the tubes remained at perfect reſt, 
only a few air-bubbles were diſcharged; not 


dhe leaſt inteſtine motion could be perceived; 
= the fleſh and bread fell immediately to the 
bottom, and remained there till they were 


gradually incorporated with the gaſtric fluid: 
in ſhort, they were digeſted without a ſingle 


circumſtance occurring that earn ner 
ermentation. 


IXWI ccXxVvII. If this debe does not ue 
as Place out of the body, it ſeems highly impro- 
en-. = that it ſhould within; however, to be 
oure! certain 


AS 
| 
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certain of this, it was proper to conſult the 


ſenſes. Is digeſtion; according to Pringle 


and; Macbride, a fermentative proceſs ? Let 
us then obſerve it while it is going on, ſur- 
Prize Nature in her operation, and ſee in what 


it conſiſts. With this view, I gave four 
hens that had been kept faſting twelve hours, 


| ſome. wheat, and in five hours opened the 


gizzard without killing them: This method 


1 practiſed in the following experiments, be- 


ing apprehenſive leſt opening the animal after 
death might not anſwer the end I had in view. 
Both gizzards were full of grains of wheat 
moſtly broken, and mixed with a ſemiffuid 


farinaceous paſte. The orifice of the pylorus 


and great part of the duodenum was full of the 
ſame paſte, which had not in this caſe much 
fluidity. Upon examining this paſte, both 
with my naked eye and the-microſcope;. | 


could not perceive any ſign of fermentation; 


the parts were at perfect reſt, and entirely 
free from air-bubbles. I waited three hours 
longer before I opened the gizzards of the 
other two ducks, in order to ſee whether what 
had not taken place at the beginning of the 
proceſs, might not have happened when it 


Was further advanced. In this caſe, the paſte 


was more diluted with gaſtric liquor, and of 


the grains of wheat little was left but the 


bran; J 
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bran; I -gbſerved no more inteſtine motion 
or air- bubbles than before. 
CCXXXVITT. My next experiment was made 
upon three ravens that had not yet quitted 
the neſt. Two hours after I had fed them 
with beef, I opened the ſtomach of one of 
them. The fleſh was half diſſolved, but 1 
could not perceive any ſign of fermentation. 
Jade. the ſame obſervation upon the two 
f others, which were opened an hour and three 
quarters afterwards,” notwithſtanding. digeſ- 
tion was: finiſhed; for nothing remained in 


N the ſtomach but a denſe grey fluid, confiſt- F 
10 ing of fleſh diſſolved in the gaſtric fluid. | 
* Of animals with membranous n 1 


he examined an owl, ſeveral dogs, cats, and 

6 land and water-ſnakes, endeavouring always 
"" WM to make my obſervations at three diſtinct 

ines, at the beginning, towards the mid- 
| dle, and at the end of digeſtion. But at no 
time did I perceive. any tendency to fermen- 
tation. In one dog and one cat only did I ob- 
ſerve a few air-bubbles among the food after 
it was completely digeſted ; but there was not 


pt the leaſt inteſtine motion perceptible. Ser- 
bents, which are animals ſo flow of digeſtion, 
aſt were well adapted to ſhew the progreſs of 
4 of this function; but neither did they form an 


exception. to the general obſervation, Theſe 
TOs I. Y facts 


o 4 
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facts obliged me to reject the opinion of the 
Britiſh phyſicians and their followers; nor 
do I know whether that of Boerhaave i; 
admiſſible, who, while he exeludes a com- 
plete, infers an incipient fermentation from 
the eructations that ariſe after taking food 
(ccxxx11); but this may be occaſioned by 
the rarefaction of the air entangled among 
the aliment, by the r mere heat of the ſto- 
mach. b 1 57 
cexxxix. Moderts chemiſts have diſtin- 
guiſhed three ſpecies or degrees of fermenta- 
tion, the vinous or the ſweet, the acetous, 
and the putrid. As they eſſentially conſiſt in 
an inteſtine motion excited by heat and a pro- 
per degree of moiſture (a), and as no ſuch 
motion can be ſeen in the food in the ſto- 
mach, it follows, that not even the 'vinous, 
much leſs the acetous or putrid takes place in 
digeſtion. Tt remains to be enquired, whe- 
ther this function is connected with a prin- 
ciple of acidity, as ſome ſuppoſe, or of pu- 
trefaction, according to others. I ſhall ſtate 
the facts which appear to favour each of theſe 
opinions. In behalf of the firſt, its advo- 
cates adduce acid eructations and vomitings 
from the human ſtomach, that difagreeable 
f. | | 4 122 
ta) Macquer Dict. Art. Fermentation. 29 25 
OM | | 1 . acid 
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he acid ſmell which is exhaled from the ſtomachs 


or of granivorous birds and ruminating animals, 
' W the acetous taſte of the internal coat; the 


n. Ml diminution of the bulk of the contents of the 
m ſtomach of man and animals, not to mention 
ot MW other arguments that may be ſeen in modern 
by MW phyſfiologits, and eſpecially in Haller. 

ug ccxL: The prodigious number of ſtomachs 
to. have opened, have afforded me opportuni- 


ties of acquiring full information on this 


in. MW point. In animals ſtrictly carnivorous, ſuch 
ta- as birds of prey and ſerpents, the food never 
jus, bas an acetous taſte; either to the taſte or 

in ſmell during the time of digeſtion. The 
ſame obſervation will apply to frogs and fiſhes ; 
and it may be extended to omnivorous animals, 


but the pultacebus maſs reſulting from vege- 
tables, and in particular from bread, now 
and then acquire a ſlight acidity. I have 
obſerved the ſame taſte in two dogs, and more 
frequently in herbivorous animals, ſuch as 
ſheep and oxen; and alſo in thoſe which are 


the gallinaceous kind; and in the laſt-men- 
tioned claſs, not only the food in the ſto- 
mach had an acetous taſte, but that in the 
craw likewiſe. In the third diſſertation will 


ſuch as crows, when they feed upon fleſh; 


be found ſome inſtances of this (CXXXIX, 
je © CEL 5. 


% 


at once herbivorous and granivorous, viz. in 


: vas what ende Lg I next made 


1 d 
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—_ CXL1, cxl III). With reſpect to Man, 


I will relate what has happened to myſelf. 
During the whole month of May and great 
part of June, I cat ſtrawberries with ſugar 


and white wine at dinner and ſupper. From 
this agreeable mixture I never experience any 
inconvemence in' the day-time ; but by what 
I cat in the evening my ſleep is frequently 
diſturbed; the contents of my ſtomach riſe 
almoſt into my mouth, and then fall back 
again, leaving a moſt diſagreeable four taſte 


behind. This unpleaſant circumſtance does 


riot, however, prevent me from retovering 
my reſt, and digeſting my food perfectly. [ 
have beſides many times been ſubje& to a 
like diſagreeable ſenſation, -after eating too 
much fruit in ſummer and autumn. Every 
man miſt ſome time or other have been ſen- 
fible of his 1 and drink having turned 
ſour. ' 

cx I. I was further defirous of know- 
ing, whether the acid principle ſometimes 
found in the ſtomach, is capable of diſſolving 
calcareous earth, and ſuch other bodies as 
acids act upon. I accordingly gave ſome car- 
nivorous birds pieces of coral and ſea-ſhells, 
and they were thrown up without any change 
of colour, or diminution of weight. This 


the 


0 
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„ il the fame experiment on a hen and a turkey, 
which were killed in two days. The coral. 
and ſhells were very much corraded, and the 
former was reduced to pieces; but a mo- 


* ment's reflection ſhewed me, that the corro- 
10 ſion might be owing to the action of the ſto- 
5 mach, and nat ta an acid. The doubt, how- 


0 ever, might eaſily be removed, by enclaſing 
+ the ſame ſubſtances in ſtrong metallic tubes, 
te The reſult of ſeyeral experiments made in 
this manner was, firſt, that the pieces of co- 
ral and ſhell were e always diminiſhed ; 
but the diminution ſcarce ever exceeded three 
or four grains: ſecondly, that the ſurface 
was ſoftened ; and thirdly, that it was turned 
black, eſpecially in the coral. I immerſed 
at the ſame time the ſame ſubſtances in di- 
luted vinegar, and as ſimilar effects were pro- 
duced, and particularly the black colour, I 
inferred, that the phenomena joſe from a 
like cauſe; laſtly, I repeated the experiment 
on myſelf, The tubes were covered as be- 
fore (Scviig); to prevent any feculent matter 
from getting into them, They were all voided 
without inconyenience, When I eat fleſh, 
with the addition only of a little bregd, the 
jubſtances were neither diminiſhed nog al tered 
in their colour. But upon eating a large 
ag of different vegetables, the coral 
Y-3 ang 
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and ſhells were generally diminiſhed and dark- 
ened. Theſe facts prove the preſence of an 
acid principle in the ſtomachs of ſome ani. 
mals, and Man himſelf. It i is, however, not 
8 but depends on the de of the 
food. 

CCXL11,” This acid ſoon difappears. [ 
gave ſeveral gallinaceous f fowls ſome bread at 
the ſame time. The ſtomachs were examin- 
ed at different intervals, viz. two, three, three 
and an half, four, and five hours afterwards, 
As long as the bread preſerved its conſiſtence, 
it was frequently acid; but as ſoon as it was 
reduced to chyme this taſte was totally loſt, 
Nor could I perceive the leaſt ſign of it in 
that which had paſſed into the duodenum. 
I made upon myſelf the re obſerva- 
tion. | 

When the unpleaſant! leis taſte mentioned 
above (ccxr) came into my mouth in con- 
ſequence of eating ſtrawberries, 1 kept my- 
ſelf awake twice during the remainder of the 
night. Acid eructations continued to, ariſe 
for ſome time; they at laſt ceaſed; yet from 
a ſenſe of weight I knew, that the contents 
of the ſtomach were not entirely digeſted; 
but the flatulence that came from them had 
no dee the llighteſt acidity. | 

5 cxLIII. But 
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ccxIIII. But what produces this acidity 
in the ſtomach? Does it come from the gaſ- 
tric fluid, or from the food? There are good 
grounds for rejecting the former, and admit- 
ne ung the latter of theſe ſources. In the firſt 

place, this acidity does not appear on all oc+ 
caſions; I never could obſerve it ariſing from 
feth. Naw if it came from the gaſtric fluid, 
why ſhould it not be communicated to every 


15 kind of food, ſince every kind is alike impreg- 
. nated with it? Secondly, when I eat vegeta- 
ce, bles, the effects of an acid in my ſtomach were 
vas apparent, but not when IJ eat fleſh (Xx LI). 
ot Thirdly,” when vegetable food 1s completely 
in Wl diſſolved by the gaſtric fluid, it then loſes all 
_ acidity (CexL11), Laſtly, if acid bread be 
EY encloſed in tubes and given to a crow, when 
it is thrown up four or five hours afterwards, 
ned the little that remains inſtead of being ſour, 
NY is now turned {weet. 

1 CCXLIV. Notwithſtanding theſe proofs, | 
de chat this acidity is not owing to the gaſtric 


fluid, but to the tendency the food itſelf has 
to turn ſour whenever it is in a warm tempe- 
ature, is it not ſuppoſed, that this fluid both 
l in Man and animals is of an acid nature ? 
had Have not moſt of the antient and many mo- 

dern Phyſicians ſubſcribed to this opinion ? I 
But ſhould therefore have incurred the reproach, 
TY T+ | at 
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of negligence, if I had not cundenaken a 
chemical analyſis of it. The gaſtric fluid of 
every animal mentioned in theſe diſſertations, 
not excepting my own, was ſubmitted to 
.the following experiments. Having - taken 
the precautions above + deſcribed {Lxxx, 
ccxv), to procure it in a ſtate of purity, | 
dropped it upon falt of tartar per deliquium, 
and into the nitrous and marine acids, without 
ever perceiving any change of colour, any mo- 
tion or efferveſcence; whence I was obliged 
to infer, that the gaſtric fluid is neither acid 
nor alkaline, but neutral. I thought it 
would alſo be proper to ſubject thoſe kinds 
which could be procured in large quantity, 
as that of the craw, to the action of fire; | 
therefore entreated my illuſtrious colleague 
and friend, Counſellor Scopoli, to undertake 
the analyſis, as he was not only provided with 
the proper apparatus, but eminent for bis 
{il} in chemiſtry, of which ſcience he is de- 
ſervedly public profeſſor. He complied with 
my requeſt, and in a few days is me 
_ the following account, 


 Cbemica 


; | 8 wi 
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of Chemical Anahft of the Gaſtric Fluid i the 
| Crow, 


46 The Maier is turbid, and of a darkiſh 
„i colour. When ſhaken it t emits a ſmell "ASE 
difagreeable. | | 

When triturated with quick-lime or ſalt * 
tartar, a fetid urinous odour is exhaled. 

It does not efferveſce with either of the 
mineral acids, It gives rather a ing hue to 
ſyrup of violets. 

Two drachms expoſed to a gentle heat left 
a. dark - coloured ſediment weighing two 
grains, which attracted the humidity of the 
air. This reſiduum had a nauſeous ſmell, 
It did not efferveſce with acids. 

I next filtered and diſtilled it. A darkiſh 
matter was left upon the filter, which, when 
it was dried, appeared in the form of a nut- 
brown powder, of a falt and bitter taſte, 

The liquor which paſſed into the receiver 
was divided into five portions, The firſt had 
a ſlight taſte, and an empyreumatic ſmell. 
The ſecond had a ſtronger taſte and ſmell. 
The third, fourth, and fifth reſembled the 


ſecond, but the laſt had the ſtrongeſt empy- 
jeuma, 


nici 
The 


The belly of the retort was almoſt en. 
tizely covered with a white ſaline ſubſtance, 
which upon being triturated with quick- lime 
emitted a fetid urinous ſmell. In the bottom 
there remained a tough dark- coloured {ub. 
ſtance, reſembling an extract. It did not ef. 
feryeſce with acids; its ſmell was empyreu- 
matic, and its taſte ſalt, bitter, and nauſeous, 
This falt is neither acid nor alkaline, for it 
does not efferveſce either with acid or al- 
kalies; but when a little oil of tartar per de- 


liguium is mixed with it, it emits a pene- 


trating urinous qgour, exactly like that of 
ſal ammoniac. 

From theſe experiments we may conclude 
that the gaſtric fluid contains, firſt, pure 
water; ſecondly, a ſaponaceous and gelatinous 
animal ſubſtance; thirdly, ſal ammoniac; 
fourthly, an earthy matter like that which 
exiſts in all animal fluids. 1 

The ſaponaceous ſubſtance altered by fire 
emits that unpleaſant empyreumatic ſmell, 

The ſal ammoniac being enveloped by tho 
ſoapy matter does not ſublime, as it does 
when not entangled by other ſubſtances. 

The eaftric fluid of the crow precipitates 
ſilver bom nitrous acid, and forms luna cor- 
nea. This phenomenon might induce us to 


| pole, that common ſalt exiſts 1 in the gal- 
: tric 
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tric fluid; but as the falt contained in this 
fluid is not common falt but fal ammoniac, 
we muſt ſuppoſe, that the filver is ſeparated 
from the nitrous, on account af its ſtronger 
attraction for the marine acid, which alſo far 
exceeds the attraction of the yolatile alkali 
for the latter acid, 

[ wiſh you would repeat theſe obſerva- 
tions on the gaſtric fluid of animals feeding 
only on vegetables. If in this alſo fal ammo- 
niac ſhould be found, we muſt conclude, that 
the marine acid js generated by the animal 
powers; and we might ſuſpect, that the ma- 
rine acid of fea ſalt is produced by the anj- 
mals that inhabit the ocean. This is how- 
ever a mere conjecture, | 2 


I am, &c. 


ScoPoL1,” 


A little after I had received this account 
from my celebrated colleague, I quitted Pa- 
via, to ſpend the ſummer vacation in my own 
country, where I had no opportunity of 
making experiments on the gaſtric fluid of any 
animal ſtrictly herbivorous, though I earneſtly 
withed for it. I obtained, however, fatis- 

factory. 
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factory proofs from the raven, that the ammo. 
niacal falt does not depend on animal food, 
but on the powers of life, I fed five.ravens 
for fifteen days on vegetables alone, and then 
by means of ſpunges procured a quantity of 
gaſtric fluid, which I ſuppoſed wauld have 


no properties that could be aſcribed to ani. 


mal food. When 1 made with it the expe- 
riments deſcribed above, it did not appear 
to be acid or alkaline; it had a falt taſte, and 
upon pouring a few drops into a ſolution of 
ilver in the nitrous acid, luna cornea was 
precipitated. There is therefore every rea- 
fon to ſuppoſe, that if this fluid was diſtilled, 
ſal ammoniac would be obtained; and there- 
fore, that the marine acid is the product of 
the animal powers. But whatever we arc 
to think either of this or the other ingenious 
conjecture of my colleague, which have in- 
deed little connection with our preſent en: 
quiry, it is certain, both from his experi- 
ments and my own, that the eaſtric ud 18 
not either acid or alkaline, but neutral. 
cexlv. But I muſt not conceal thoſe ar- 
guments which are adduced to prove, that 
there is a latent acid in this fluid, though it 
cannot be detected by any of the ardinary 
chemical means. It is well known, that 1 


ſmall quantity of acid will curdle milk, af 


. | = effec 


etfect produced in the ſtomach of animals, 
and of ſucking calves in particular, in which 
\ WM caſe we cannot ſuſpect any vegetable acid to 
de preſent; the phenomenon muſt, there- 
» fore, be attributed to the latent acidity of the 
a gaſtric fluid. And as it 1s continually ſe. 


* creted by the internal coat of the ſtomach, 
5 ve cannot be ſurprized, that this coat in ſome 


animals ſhould retain the property of curdling 
milk. This is well known to cooks, Who, 
when they have no rennet, take the innermoſt 
coat of the ſtomach of a fowl and ſteep it in 
water; which water, when thus impregnated 


led with the juice of the ſtomach, will ſerve for 
. umning milk as well as rennet itſelf. 
* Hence ſome have ſuppoſed, that the ſto- 


machs contains a latent acid. My firſt ſtep 
was to aſcertain the fact. I therefore tritu- 
tated the internal coat of a hen with water, 
which was thus rendered turbid, and in an 
hour and a half curdled a quantity of milk. 
10 rhe fame effect was produced by the internal 

6 coat of other gallinacevus birds, viz. the ca- 
@ u- Pon, turkey, duck, gooſe, pigeon, partridge, 

that quail, treated in the ſame manner. I further 
igh it diſcovered, that this property belongs alſo to 
nag intermediate and membranous ſtomachs, by 
that e periments on that of the crow, heron, birds 
5 an of prey, the rabbit, the dog, cat, various 


effed reptiles, 


F 
Ak 
1 

or” 


The muſcular and cellular coats have not thi 
property in the ſmalleſt degree, at leaſt ml 
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reptiles, and ſeveral ſcaly fiſhes: | In these 

trials the ſtomachs were freſh. I next tried 
dried ones, chiefly taken from the gallina- f 
ceous claſs, which being almoſt of the con- 
fiſtence of horn, become dry in a very ſhort Ml t 


ſpace, and at the fame time exceeding : 
brittle. The reſults were the fame as before; M 


Nor did it make any difference, though they t 
had been kept ever ſo long. I have had for ff 
three years the internal coats of the ſtomach MM n 
of ſeveral fowls, and upon triturating them t! 
with water, while I am writing, they curdle WM it 
milk as well as at firſt: If they are pounded if t. 
and mixed with milk, they anſwer the pu- = 
poſe equally well. 5 
cexxvl. But is this property confined: w th 
the internal coat? It was eaſy to determine th 
this by treating the others in the fame man- fr: 
ner: The nervous coat has this property ii vi. 


ſome degree, but falls fart ſhort of the inter- 


nal: Whether eut into ſmall pieces and mi- of 
terated in water, or mixed immediately with co: 
milk, the effect is not ſo ſpeedily produced, MW thi 
nor ſo conſiderable, nor are the curds ſo hard mi 


galliriaceous birds, upon which-theſe expe: 
riments were made. Hence it would ſeem 
that it reſides in the internal coat ſolely; {ot 


— 
* 
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the effects produced by the nervous coat, may 
be owing to its Ving in conta with the 
former. © a ( 
ccxLvII. But 18 this . bet” 
the internal coat, or adventitious, and owing 
to the gaſtrie fluid with which it is impreg- 
nated? I incline to the latter opinion, ſince 
the gaſtric fluid ſo readily curdles milk. I 
ſhould weary my reader, was I to recount all 
my experiments. I will therefore only ſay, 
that the gaſtric fluid, from whatever animal 
it was obtained, | poſſeſſes this property, whe+ 
ther procured by ſpunges, by opening the ſto- 
mach and exprefling it out of the glands, and 
the mouths of the little arteries, with which 
this viſcus in general abounds. . I have fur- 


| ther found, that the gaſtric fluid need not be 


freſh. That of crows, at leaſt, preſerves its 
virtue for three months. i 

ccxXxLvIII. But is ita neceſſary conſequenee 
of theſe experiments, that the gaſtric fluid 
contains an acid? As no chemical teſt ſhews 
this quality, there can be no juſt motive to ad- 
mit it, unleſs it can be proved to be a neceſ- 
ſary conſequence of the curdling of milk. 


This is maintained by the illuſtrious Mac- 


quer among others, who is of opinion, that 
whatever bodies oE the animal and vegetable 
8 kingdom 


14 
. 
| 
| 
| 


kingdom coagulate milk, have either a mas. 


336  Dirg'sERTATION: vi, 


nifeſt or occult acidity (2): n 04% 
The foundation of this opinion is the com: 
mon obſervation, that acids are the ſole cauſe 
of the curdling of milk: To this reaſoning; 
I ſhall only oppoſe a fingle fact: I have di: 
covered, that though ſeveral animal ſubſtance 
are. incapable of producing this effect, yet 
others have this: property. [Thus for inſtance, 
if the blood or bile of a turkey be mixed 
with milk, it will retain ts fluidity ; but 
pieces of the heart, liver, or lungs of that 
bird, will curdle it readily. This obſervation ti 
is not merely owing to accident; I have made al 
the experiment repeatedly with different tur- 
keys, and always with the ſame ſucceſs. If 


hn — — 


=_> A 3 


— 2 — 


Ak -- Sq - 


; therefore the coagulation of milk be always {W's 


owing to an acid, we. muſt ſuppoſe an acid in T 


the heart, liver, and lungs of the turkey. 1 M0) 


am aware, that many chemiſts, in oppoſi- er 
tion to the Boerhavian ſchool, think a real ch 
acid exiſts in the different parts of . animals, de 
and particularly in the blood ; but according di 
to this hypotheſis, I cannot comprehend, af 
why the blood of the turkey and other ani-M'! 


mals does not coagulate milk. With reſpet WE 


to che latent acid of the gaſtrie fluid, 1 ſhall Wh 


Eo 4 Milk. 


yery 


yer) 
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very willingly leave my readers to adopt what 
opinion they ſhall think moſt probable. The 
milk I employed for my experiments, was 
ſometimes that of the ſheep, but generally 
of the cow. It curdles ſpontaneouſly, as 
every one knows, ſooner or later, according 
to the temperature of the atmoſphere: When 
I mixed it with gaſtric juice, or any other 
fluid, I always left another portion by itſelf. 
In the former caſe, the coagulation ſoon took 
place without any ſign of acidity, whereas 
milk alone required ſeveral hours, and ſome- 
times a day or two, and the coagulum had | 
always an acid taſte. 

ccxLIx. But it is time to conſider the rea- 
ſons adduced by others, to prove that digeſtion 
is attended with an incipient putrefaction. 
Theſe reaſons are founded upon facts related 
by different authors, and detailed in their 
order by Haller, in his great work (a). No- 
thing, according to them, can be more evi- 
dent, than the ſigns of putrefactidn during 
ligeſtion. - The ſtomach of a hyena and of 
a ſerpent, have been obſerved to emit an in- 
tolerable ſtench. The breath of the lion and 
eagle is very fœtid, as alſo that of the dog; 
when gene. has been prevented by the 


(a) T: 6. | 
V I; 2 exhi- 


opium, was obſerved to emit an excremen- 


* \ 
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exhibition of opium. A dog without taking 


titious odour from his ſtomach; the food in 
the ſtomach of birds has nearly that ſmell. 
The ſame obſervation has been applied to | 
fiſhes; and the inſtance of a dog-fiſh has 1 
been adduced, of which the ſtomach was full 0 
of a fœtid jelly, that contained the food di. WW - 


folved. The contents of the human ſtomach 


ſometimes become fœtid. Vegetable ſub- 0 
ſtances alſo degenerate into a putrid maſs, WW. 
when they continue long in the ſtomach, 2 
appears from the putrid ſmell they exhale, 


the green colour they impart to tincture of di 
 mallows, and the alcaline principle they af. 4 


ford on diſtillation. 
After having related theſe facts, the Swiſs N 
phyſiologiſt proceeds to give his own opinion, Nun 


He thinks, that in digeſtion there is only 
an incipient, not a complete putrefaction; 
which only takes place when the food remai 
a long time in the ſtomach, as is evident from 
the facts juſt mentioned. He alſo ſuppoſes, 
that the change produced by the * digeſtive 
powers, efpecially in the human ſtomach, ap- 
proaches nearer to putrefaction than aceſ- 
cency; this he infers, from the putrid ſmell JW ; 
that exhales from fleſh found in the ſtomach IM (: 
of ſome animals, notwithſtanding there has . 
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's Wl been no impediment to digeſtion (a). This 
n. opinion, adopted before Haller by Boer- 
in I haave (5), has moreover been received by two 
Il celebrated writers, Saen (e), and Mac- 
quer (a)). f 

een Notwithſtanding the reſpeftable au- 
thority of theſe authors, I do not think the 
facts adduced, ſufficient to perſuade an im- 
partial philoſopher; they are not only too 


few, but were obſerved by mere accident; nor 


als, Wil had the obſervers the ſmalleſt intention of en- 
© Wl tering into a full diſcuſſion of this point. 

ale, Though the time requiſite for digeſtion in 
e of different animals is different, yet in many it 
af. does not exceed five or fix hours, and in ſome 
5 is ſtill ſhorter. Now it ſeemed proper to exa- 
wil mine what change fleſh ſet to putrify, would 
5 undergo in that ſpace of time; I therefore 


took ſome freſh veal cut into ſmall pieces, 
and put it in a phial of water, which was 
ſtopped with paper. The phial was put into 
ſtove, where the mercury roſe to between 
zo and 35“. 

About the beginning of the fourth hour, 
he fleſh had loſt its red colour, and was 


ſmell W (a) L. e. 


mach T (+) Chem. T. 2. ; 
e has (e) Eſſai pour ſervir a 'Hiſtoire de la Putrefaction. 
been | (4) Art. common Salt. 


=: turning 
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— turnih g blue. It was alſo become flabby, but 
for nine hours it had no putrid ſmell. Mut- 
ton and beef, in ſeveral trials, did not anſwer 
to this time exactly, but no bad ſmell was 
ever perceptible for eight hours. Theſe ex. 
. periments ſhew, that fleſh eaten by many ani. 
mals, among which Man may be enumerated, 
has not time to run into the putrefactive fer- 
mentation, eſpecially as the temperature of 
animals is lower than that to which theſe ſe- 
veral ſorts of meat were expoſed. However, 
for greater certainty, I made the following 
trials. I have before mentioned introducing 
into the ſtomachs of crows, pyriform glal 
veſſels, of which the ſmall end was open, 
and came out at the mouth (Lxxx1x). 

I now took two of them, and putting ſome 
beef, with a little water, into one, and ſomeiff c 
veal into the other, forced them down the o 
throat of ſome crows. In order to examine 

the ſtate of the fleſh, I now and then drey 
them up, and immediately returned them, 
Between the ninth and tenth hours, the bee! 
emitted an odour, which though it could not 
be called putrid, was diſagreeable. At th t: 
expiration of the tenth hour, there was ii tt 
diſtinct putrid ſmell that became gradually of 
ſtronger and ſtronger. In a day the fleli 
turned livid, acquired a nauſeous taſte, and 


es. tbe © „ 80_ an ds Fw Fd 8_1wn% > a 
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the particles began to ſeparate. The ſame 


place rather ſooner in the 
veal, It therefore appears, that fleſh in the 
heat of this ſpecies of bird requires a longer 
time to putrify, than to be digeſted. After 
the glaſs veſſels were taken out of the ſto- 
mach, I gave one of them the fame quantity 
of beef and veal; and upon opening the ſto- 
mach in three hoon, found that it was en- 
tirely conſumed. | | 
ccLI, Theſe experiments prove, chat no 
putrid tendency is ever acquired by meat du- 
ring digeſtion. Nor did I ever perceive any 
ſuch tendency in food lying in the ſtomach 
(Lxv, CCIx); yet as I had never made ex- 
periments for this expreſs purpoſe, and as 
ſome phyſiologiſts adduce facts to prove the 
contrary (CCXLIX), I was under the neceflity 
of examining the ſtomach of various animals, . 
with this ſole view. = 
Four hens were fed with kid, and in two 
hours one was killed: the ſtomach was full ; 
the fleſh Rill retained its natural ſweet 3 
which at the ſurface was mixed with a bitteriſh 
taſte, occaſioned by its being impregnated with 
the gaſtric fluid. It had no ſmell, except that 
of this fluid. An hour afterwards the ſto- 
mach of another hen was examined; and here 
the fleſh was beginning to be convetted into 


2 3 ins | a ge- 
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2 gelatinous paſte, its ſmell was rather dil. 
agreeable; I know not how to deſcribe it, 


but it was not at all penetrating, or putrid; 


the colour was till reddiſh, it had not the 


leaſt nauſeous taſte, nor did it efferyeſce with 


acids, or change the colour of ſyrup of vio- 
lets. Thus we ſee, it ſhewed no ſign either 
of incipient, or advanced putrefaction. In 
another hour the third hen was killed: the 
ſtomach contained a pultaceous maſs, more 
fluid than in the former caſe; but there was 
not the ſmalleſt token of putrefaction, any 
more than in the fourth hen, which was 
opened three- hours afterwards, when. the 
craw was empty, and the contents of the 

gizzard were now diſſolved. y 
 CCL11I, Some frogs juſt killed were ſet be. 
fore two herons ; the birds being hungry, de- 
youred them greedily, In fix hours one of 
them was opened; but whether the tough- 
neſs of the {kin retarded digeſtion, or whether 
that proceſs is {low in herons, the frogs had 
not loſt their ſhape; though the heads and 
limbs were either ſeparated, or on the point 
of being ſeparated from the trunk, and the 
fleſh was become very ſoft. The taſte, ex- 
cept the uſual bitterneſs, had nothing nau- 
ſeous, and the ſmell was by no means putrid. 
I waited five hours longer before I killed the 
| | ſecond; 
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poſed, but did na emit e OP putrid A 
ſmell. | On 
If fowls and 1 afforded no "rt of 
putrefaction, much leſs could I expect it from 
the birds upon which my next trials were 
made; I mean, young owls, which digeſt 
fleſh in three, or at moſt four hours. 'A young 
dog and cat were next fed, at the ſame time, 
with boiled beef. The former was opened in 
four hours and an half. The ſtomach was 
full of a maſs of ſoftened fleſh, which emitted 
a very ſlight ſmell, exactly reſembling the 
ſmell of the gaſtric fluid. The ſtomach of 
the cat was opened in'five hours and an half, 
and was found to contain ſome remains of 
fleſh, or, rather a pulpy matter, which as in 
the former caſe, had the ſmell of gaſtric fluid. 
The fleſh, when nearly digeſted, did not 
change the colour of n of violets, or ef- 
ferveſce with acids. | 
ccL111.' There are animals which. retain 
the food in the ſtomach. for a much longer 
time, as the falcon. Of that upon which 1 
made ſo many experiments, I have already ob- 
ſerved, that it would devour a whole pigeon 
at once, and continue without food the whole 
Gay afterwards (eLx). Whence, as alſo from 
Z 4 its 


tomach, and that little was entirely decom- = 
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its great bulk, we may infer, that the fleſhre. 


mains a long time in the body before it is en- 
tirely digeſted. Some months after this was 
killed, another of a different ſpecies fell into 
my hands; it was of a larger ſize, and had 
no craw, ſo that the food paſſed immediately 
into the ſtomach. - Notwithſtanding it was 
pretty tame, and therefore valuable, yet! 
facrificed it for the ſake of theſe experiments, 
eighteen hours after it had devoured a chicken. 
What remained in the ſtomach weighed two 
ounces; it conſiſted of a pulp, in which the 
fibres could yet be diſcerned; but neither 
| When ſubjected to the befiibeeinentivited che- 
mical trials, or when ſmelled and taſted, did 
it ſhew any ſign of putrefaction. But among 
the animals that retain their food for a long 
time in the ſtomach, thoſe with cold blood, 
and eſpecially vipers, are, as we have ſeen, 
the moſt remarkable. A piece of lizards tail 
preſerved ſomewhat of its muſcular ſtructure, 
after having remained five days in the ſtomach 
of a land-ſnake (cxviii). Three water 
_ ſnakes had not conſumed all their food at the 
end of three days (cxx1).; Another not even 
in fix days (oxxv). A lizard remained fix- 
teen days in the ſtomach of a viper, without 
loſing its natural form (cxxvII). Other 
cold animals, ſuch as cels, newts, and frogs, 


muſt 


LM 
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muſt not be forgotten. Four eels that had 
eaten fiſh, retained a little after the expira- 
tion of three days, eighteen hours (exxix). 
On the fifth day, ſome frogs had not quite 
digeſted pieces of inteſtine (vr); which alſo 
happened to newts, two days after they had 
been fed with earth-worms (cvIII). But 
notwithſtanding the food continued fo long 
in the ſtomach of theſe ſeveral animals; I 
have expreſsly noticed, that it had not N 
to putrify (cxxviII). 
ccLiv. I have met only with two in- 
ſtances which though they do not coincide 
with this invariable conſtancy of nature, by 
no means detract from the certainty of the 
conſequences that are to be deduced from it. 
Among the crows that were obliged to ſwallow 
tubes for a conſiderable length of time, ſome 
ſuffered in their healths, and became lean, 
though they were copiouſly ſupplied with food. 
But as they did not take it voluntarily, and as 
it was my wiſh to keep them alive for the ſake 
of experiments, I forced ſome fleſh down the 
throats of two, but to no purpoſe; for they 
both died, one thirteen, the other fifteen 
hours afterwards. My curioſity led me to 
open them, and I found that the fleſh con- 
tinued whole and undigeſted, and moreover 
that it was become putrid. But t this evidently 
aroſe 
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aroſe from the morbid condition of the ani. 
mal, by which the gaſtric fluid was altered, 
and rendered inefficacious. For this ſpecies 


of birds, as I have ſeen in a hundred inſtances, 


digeſts fleſh very ſpeedily, and without any 
token of putrefaction appearing. It is alſo 
probable, that the putrid ſtate of the food in 
the animals mentioned in the ccxLIxth pa- 


ragraph, aroſe from their morbid condition; | 


efpecially as it remained ſo long in the ſto- 
mach of ſome of them. It may alſo happen, 
that when an animal in health is killed and 
kept unopened a conſiderable time, as often 
happens, the food in the ſtomach may he found 
in a putrid ſtate. 

In the ſame paragraph, the breath of the 
lion and eagle are ſaid to be fœtid. That of 
the lion I never had an opportunity of examin- 
ing, but with the eagle it is far otherwiſe; 
for when I ſtroaked the head gently, it would 
fometimes open its mouth, and raiſe a gentle 
cry; on theſe occaſions it neceſſarily made a 


long expiration, and in winter the breath ap- 


peared in the form of a little cloud. This 
cloud I have often ſmelled, and cauſed others 

to ſmell, both when the bird was faſting, 

when the ſtomach was full, and when the 

food was recently digeſted ; but it was never 

| fœtid, 
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. ſœætid, and indeed did not em to wy oy 
d, kind of odour... 


* CCLV. The experiments deſcribed in the 
ccL, cc, COLI, and CCL111d paragraphs, 


s, 
not only ſhew that digeſtion is unaccompanied 
10 dy putrefaction, but might induce us to ſup- 
in roſe, that the ſtomach is provided with an 
ba- antiſeptic principle. Fleſh incloſed in the 
n; pyriform glaſſes that were introduced into the 
to- ſtomach of crows, ſhewed evident ſigns of 
en, putrefaction in ten hours; whereas in eighteen 
and they ſhew no appearance of the kind, when 
ften it is in immediate contact with the ſtomach 
und N (ccL111). And although ſerpents, and the 
other amphibious animals above- mentioned 
the Wl (ccL111) are of a cold temperature, yet in 
it of their temperature, which is nearly equal to 


nin- ¶ that of the atmoſphere, fleſh becomes putrid in 

viſe; two days, ſometimes in one, and ſometimes 
rould even in a ſhorter time, while in their ſtomachs 
entle ¶ it remains untainted frequently for a much lon- 
ade a ger ſpace. I could not therefore but conclude, 
h ap- Wehat there is preſent in theſe caſes, ſome cauſe 
that prevents the corruption which ſupervenes 
out of the body. What can this cauſe be ? It 
was not difficult to detect it. I called to mind 
thoſe unfiniſhed digeſtions, which take place 
when fleſh is immerſed in gaſtric fluid contained 
phials; where it is diffolved without ever 
, TS turning 
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turning putrid, notwithſtanding it is kept long 
enough, and expoſed to a ſufficient heat. 


could not then doubt, that the gaſtric juices 


are at once the ſolvent, and the preſervative 
from putrefaction. Further reflection fur. 


niſhed me with proofs ſtill more deciſive. It 


appears from various ' paſſages in the prece- 
ding diſſertations, that in attempts to produce 
artificial digeſtion, little or no ſolution takes 
place, . unleſs the fluid extracted from the ſto- 
mach is expoſed to a conſiderable heat (cxL1, 


- CLXXXVI, CCI, CCxvii). But without this 


condition, it retains its antiſeptic powers 


' (eLxxxvi, ccxvit). Two phials, one con- 
taining ſome gaſtric fluid from a crow, and. 


the other from a dog, together with ſome veal 
and mutton, were kept thirty-ſeven days in 
winter, in an apartment without fire: the 
fleſh was not either conſumed or turned pu- 
trid; while ſome that was immerſed in water, 
began to emit a fœtid ſmell on the ſeventh, 
and about the thirtieth day was changed into 
a very offenſive liquamen. It is proper to 


add, that the gaſtric fluid at laſt loſes, t though 


kept in phials ever fo cloſely ſtopped, its an- 
tiſeptic quality, but it never becomes putrid 
itſelf. This at leaſt I found to be the calc 
with ſome taken from a crow, and kept two 

- months. 
| cervr. The 
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Ye ccLvi. The diſcovery of this antiſeptic 
] property led me to enquire what would be 
e the effect of immerſing fleſh, more or leſs pu- 


trid, in gaſtric fluid.. Four portions that had 
an inſupportable ſmell, were ſet in four bot- 


tles, which I filled with four different kinds 
ce. of gaſtric fluid, viz. of a dog, a crow, an 
ace Wl owl, and an eagle. This was done in March, 
kes and the bottles were kept twenty-five days in 
to. an apartment, where the heat was never leſs 
LI, than 8, and never exceeded 12% I could 
this not perceive that it was at all more diſſolved 
wers than if it had been immerſed in water. With 
con- reſpect to the fœtid ſmell in the phials con- 
and taining lamb and veal, it continued unchang- 
veal ed; but in the two others, which contained 


78 in towl and pigeon, it ſeemed rather diminiſhed. 
: the This reſult ſuggeſted to me, that the gaſtric 
pu- fluid might not only impede putrefaction, but 
vater, WI reſtore putrified ſubſtances. I therefore re- 
enth, peated the experiment in June, and found 
4 into that my ſuſpicion was well founded. Some 
der to tow! and pigeon, in which putrefaction was 
hough pretty far advanced, were immerſed in the 
ts an- gaſtric fluid of a dog and falcon, and re- 
putrid mained in it thirty-ſeven hours, in which 
e cal time they were reduced to a jelly, but had 
pt two nearly loſt their offenſive ſmell. On' com- 
paring this with the preceding experiment, | 
. The RN con- 
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I conjectured, that the ſuperior efficacy of the 


gaſtric fluid in the latter caſe, proceeded from 
the warmth of the ſeaſon: and this induced 
me to expoſe the ſame fleſh under the ſame 
circumſtances, to the ſun about the middle 
of June: And now ten hours completely 
took away the fœtid ſmell. I did not negle& 
making the ſame experiment with the gaſtric 
fluid of other animals; the fleſh generally 
loſt its diſagreeable odour, but ſometimes for 
a reaſon, which I cannot aflign, retained it in 


part. It is proper to add, that the recent 


fluid was always more efficacious than the 
old. 

- CCLv1ti. If we ae the ccLv an! 
CCLvith paragraphs, we muſt conclude, that 
putrid fleſh loſes this quality in the ſtomach 


of animals. Before I attempted to aſcertain 
this point by experiment, nature herſelf gave 


me a deciſive proof of it. At the time I kept 
a great number of fowls for my enquiries, | 
perceived that when they are allowed to cat 
at will, they cram their craw ſo full, that it 
is ſixteen or twenty hours before it is com- 
pletely evacuated. Curioſity led me to kill a 


cockrel that had about an ounce of meat, 
which Happened to be bruiſed fleſh, remain- 


ing in its craw: and I was ſtruck with fur- 


prize, when I perceived that it had a ſtrong 


_ 
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putrid ſmell; it was become ſoft, had a dull 
red colour, and a nauſeous taſte: I imme - 

z dlately proceeded to examine the contents of 
the ſtomach; but here I found the fleth quite 
decompoſed with a bitter ſweet taſte, and a 
ſmell not in the leaſt fœtid. The liquor 
therefore of the ſtomach, had corrected: the 
putrid quality which the fleſh had acquired in 
the craw. The fame thing took place in ſome 
hens. The fleſh in the craw became putrid 

in ſixteen hours, while that in the ſtomach 


hy had no diſagreeable odour. It ſhould, how- 
_ ever, be remarked, that the putrefactive fer- 


mentation never runs ſo high within the craw, 25 
48 it does out of the body, even when the heat 
is leſs ſtrong. Whence I ſuſpected, that the 
fluid of the craw might alſo poſſeſs an anti- 
ſeptic power, though in a degree very far in- 
ferior to that of the ſtomach. ü 8 
CCLv111. I took a putrid piece of beef s 
lights, and dividing it into five portions, faſ- 
ened a ſtring to each, and then thruſt them 
nto the ſtomachs of five ravens. The end of 
he ſtring was brought out at the beak, as on 
ormer occaſions (LxvVIII), that I might be 
Ible to examine the fleſh at pleaſure. In three 
quarters of an hour, two of the pieces were 
Irawn up: they were waſted, and at firſt 
eemed to have loſt their putrid ſmell, but 


upon 
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upon wiping off the gaſtric fluid, it became 
again ſenſible, but it was much diminiſhed, 
Half an hour afterwards another piece, upon 


examination, was found to be ſtill more 


waſted, and to have loſt almoſt all its bad 
edour, even when the gaſtric fluid was care. 
fully wiped away. In an hour afterwards the 
two remaining pieces were drawn. up. They 
were reduced to the ſize of a pea, and it would 
have been impoſſible to tell that they had been 
ever putrid, ſo perfectly were they recovered; 
even the taſte had nothing diſagreeable, ex- 
cept the bitterneſs which is 1 preſent on 
ſuch occaſions. 

The great length of the neck prevented 
me from repeating this experiment upon the 


| heron. I forced a ſemi-putrid frog, from 


which the ſkin had been taken, into the ſto- 
mach, but I could not. draw it up again; it 


was therefore neceſſary to cut the ſtring at 


the beak, when the bird immediately ſwal- 


| lowed it. It was my intention to kill the 


heron in about an hour, that I might ex- 
amine what change the frog had undergone. 
But it was vomited before that time, pro- 
bably on account of its being a diſguſting 
food; for however greedily the heron devour 


© living fiſhes and frogs, it abſtaigs from them 
| when they are turning rn. The gaſtri 


dae 


off 
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fluid had, notwithſtanding, exerted hoth its 
antiſeptic and ſolvent powers, during the 
forty- three minutes the frog had been in the 
ſtomach. Some tin tubes were then filled 
with putrid fiſh, and given to the animal; 
they were not, as before, thrown up, perhaps, 
becauſe the putrid matter was not in contact 
with the ſtomach. 'The bird was killed three 
hours afterwards ; what remained in the tubes 
weighed one-feventh of an ounce; it re- 
ſembled a thick gelatinous paſte, in which a 
few fleſhy fibres might yet be diſtinguiſhed, 
and which retained no veſtige of its former 
putrid ſtate. RY 

ccLIx. I treated ſeveral ſmall birds of prey, 
ſuch as the two ſpecies of owl. above de- 
ſcribed, and a young hawk, as I had done 
e ſto- crows (CEVIII). They were fed with inteſ- 
in; it tine, liver, and lungs of ſheep, more or leſs 
ing 2 WF putrid. Solution took place, and the putre- 
ſwal-W faction was corrected according to the time of 
Il the the continuance of the fleſh in the ſtomach. 
t ex- The hawk twice threw up what it had ſwal- 
rgone. Wl lowed, probably, becauſe its putrid ſtate made 

pro- it diſagree with the ſtomach, for this never 
uſting happened when it was fed with freſh meat. 
evours The gaſtric juices of the eagle produced the 
them fame effect upon fleſh ineloſed in tubes, and 
gaſtti introduced into its ſtomach. Animals of cold 

flu Vor. I. A blood 
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blood having very flow digeſtive powers, were 


long in correcting the putrefaction of fleſh, 


This effect, however, was at laſt produced. 
The only precaution neceſſary, was to return 
the ſubſtances into the ſtomach when they 
were vomited, which often happened. 

The laſt experiments I made with this view, 
were upon a cat, a dog, and myſelf. I was 
obliged to force the putrid fleſh down the 
throat of theſe animals, for notwithſtanding 


they were exccedingly hungry, they 274g | 


nately refuſed it. The dog retained what was 
forced upon him, but the cat vomited it along 
with a quantity of foam, and a liquor that 
appeared'to be gaftric fluid. The fleſh, which 
when it was given was exceedingly. feœtid, 

had now loſt its ſmell entirely; of this, ano- 
ther cat, by cating it without afterwards 
throwing 1 it up, gave mea clear proof. Upon 
opening the ſtomach, I found the -fleſh half 
digeſted, and with no other ſmell than that 
which freſh meat uſually emits in like cir- 
cumftances. In two hours and a half the dog 
was opened. The fleſh lay in a little lake of 
gaſtric fluid, nearly decompoſed, nor did it 
either in taſte or ſmell reſemble tainted meat. 
The experiment I made on myſelf, conſiſted 
in ſwallowing, at five different times, five 


tubes covered with linen, like thoſe men- 


tioned 


— ty —— 2 „ © „ ff oy 
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tioned in the ceviiith paragraph :; they were 
full of different ſorts of putrid fleſh. I voided 


them ſeparately, and in each there was ſome 


of the contents remaining, but not one ex- 
hibited the ſmalleſt token of putrefaction. 
Hence then it appears, that the various claſſes 
of animals, and Man among the reſt, in an 
healthy ſtate, are endowed with the power, 
not only of checking the putrefaction of ſub- 
ſtances lodged in the ſtomach, but alſo of 
correcting them when already putrid. | 
cx. By this diſcovery I was led to reflect, 
that many animals living upon fleſh, and mat- 
ters that have a tendency to run into the pu- 
trefactive fermentation, never feed but upon 
ſuch as are freſh and ſweet; and that, if by 
any accident putrid food: ſhould get into the 
ſtomach, they are ſubject to vomiting and va- 
rious bad ſymptoms, and even death itſelf : 
ſome inſtances of vomiting excited by this 
cauſe, may be ſeen above (ccLviii, CCLIx); 
while on the other hand, many animals de- 
light in corrupted ſubſtances, as for inſtance, 
the multitude of loathſome inſets and worms 
that reſide in ſewers and ſepulchres, and feed 


upon decaying carcaſes. Among birds and 


quadrupeds, there are alſo ſome that ſeek 
tainted fleſh; ſuch as the crow, the kite, the 
TI among the former; and among the 

Aaz lat- 
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latter, the chacal and the hyena. While other 
animals fly the miaſmata that ariſe from bodies 
in ſuch a ſtate, theſe ſeek and are guided by 

them to their abominable repaſts. But now 
we are acquainted with the antiſeptic virtue 
of the gaſtric fluid, the diſguſting manners of 
theſe animals ought no longer to ſurprize us, 
for the food, however putrid, muſt be totally 
changed before it is converted into nutriment 
and animalized. And although the putrid 
quality i 1s corrected by other animals, yet food 
in that ſtate is noxious to them, on account 
of the diſagreeable impreſſion it makes on the 
organs of ſmell and taſte, as alſo upon the 
ſtomach, by which, and particularly by their 
noiſome miaſmata, the nervous ſyſtem is pro- 
bably irritated. It beſides ſeems likely, that 
the antiſeptic power of the gaſtric fluid of the 
former, ĩs greater and more efficacious, and 
conſequently that it more readily and more 
completely corrects putrefaction. Habit, 
which is juſtly reputed a ſecond nature, may 
bring animals, that naturally abominate pu- 
trid food, to live very well upon it. We 
have already ſeen the converſion of a pigeon 


from a granivorous into a carnivorous animal 


(cLxxv); and I brought it to eat not only 


freſh fleſh, but ſuch as was fœtid, and even 
completely PRA: The bird at firſt ab- 
ot, ſolutely 
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ſolutely refuſed it, and I was obliged to force 


it into the ſtomach; for ſome days it ſuffered” 


leaner. But by degrees nature became inured 
to the food, and the pigeon, ſtimulated by 
hunger, took it ſpontaneouſly, till at laſt it 


tite for tainted, was as keen as it had been 


ing diſagreeable, and even noxious food, into 
on nouriſhment. | 


faction? As it contains a ſalt, and that of the 
ammonical kind (ccxLv1), and as beſides the 


whether acid, alkaline, or neutral, whether 
volatile or fixed, are antiſeptic (a), it is ob- 
! vious to conjecture, that theſe two qualities 
ariſe from the . ſame ſource. I conceived, 


% however, before I determined abſolutely, that 


(- it would be proper to attempt a few experi- 
n ments. It is obſerved by Pringle, that we 
al muſt employ common ſalt, which ſo nearly 
reſembles ſal ammoniac, in conſiderable quan- 


(a) Appeudix, containing experiments on ſeptic and anti- 
ſeptic ſubſtances. 


A a 3 | 1 wiſe, 


from this treatment, and became evidently. 


recovered its plumpneſs; and now its-appe-. 


before for ſweet meat. We may learn from 
this inſtance, that cuſtom is capable of chang- 


experiments of Pringle ſhew, that all ſalts, 


CCLXI, But what ſhall - we ſuppoſe wakes 
the gaſtric fluid to check and correct putre- 


ed 


tity, if we wiſh it to act as an antiſeptic ; other- 


* 
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wiſe, it is ſo far from checking, that it pro- 


motes putrefaction. Thus a drachm of ſalt, 
diſſolved in two ounces of water, keeps meat 
- ſweet but a little while, and twenty-five grains 
a ſtill leſs time; while ten, fifteen, and even 
twenty grains haſten its corruption. This 
paradox has been confirmed in France by the 
learned Mr. Gardane. Notwithſtanding theſe 
authorities, I determined to bring the matter 
to the teſt of experiment. I therefore took 
four phials, and putting into each three penny- 
weights, fix grains of freſh beef, pounded 
very ſmall, I poured upon it an ounce and half 
of water. In the firſt phial were diſſolved ten 
grains of common falt, in the ſecond fifteen, 
in the third twenty, and the fourth was left 
Without ſalt, as a term of compariſon. The 
temperature of the place where they were 
kept, was about fifteen degrees. The firſt 
phial began firſt to emit a fœtid ſmell, the 
fourth next, then the ſecond, and laſtly the 
third. The other tokens of putrefaction ap- 
peared in the fame order. When ſal ammo- 
niac was ſubſtituted in the place of common 
falt, the only difference in the reſult, con- 
fiſted in the phial which contained no ſalt, 
and that which contained ten grains, begin- 
ning to exhale a putrid ſmell at the ſame 
time. It appears, therefore, that Pringle's ex- 

periment 
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periment was accurate, and that the ſame thing 
nearly is true of ſal ammoniac. In order to 
determine whether the antiſeptic property of 
the gaſtric fluid arifes from the fal ammoniac 
it contains, I diſſolved a quantity of that falt 
by degrees in water, till it had nearly ac- 
quired the fame ſaltneſs as the gaſtric fluid; 
ſome bruiſed fleſh was then immerſed in it. 
That the water and the liquor of the ſtomach 
had nearly the ſame ſaltneſs, I aſſured myſelf, 
both by taſting it, and by dropping a few 
drops of each into a ſolution of ſilver in the 
nitrous acid, when each afforded the ſame 
white precipitate. But it is this cauſe that 
prevents putrefaction; for the fleſh immerſed 
in the ſalt water, emitted a fœtid odour ſooner 
than other fleſh of the ſame kind, infuſed in 
| common water: and although. when more 
re 
n ſal ammoniac was employed, putrefaction was 
WW retarded, it was not prevented ; to attain this 
end, eighteen or twenty times as much falt 
as is contained in the gaſtric fluid was requi- 
ſite. Theſe facts ſeem clearly to ſhew, that 
the antiſeptic quality of the gaſtric fluid does 
not depend on the ſmall quantity of fa] am- 
moniac it contains. 

_ ccLx11, From the ſceptic power of com- 
mon ſalt in ſmall quantity, Mr. Gardane de- 
duces a conſequence, which it may be pro- 

Aa 4 | per 
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per to notice in paſſing. He thinks the oom- 

mon falt we take with our food, being always 
in little doſes, forwards digeſtion, by pro- 
moting putrefaction; upon which, accord. 
ing to him, as we have ſeen above (ccxL1x), 
that function depends. Though my nume- 
rous experiments completely deſtroy this ſup- 
poſition, yet it ſeemed worth while to try 
what would happen to fleſh ſeaſoned with 
ſuch a proportion of common falt as haſtens 
putrefaction, and given to different animals. 
Some tubes, filled with fleſh thus prepared, 
and others, with ſome of the ſame kind, 
without ſalt, were given to a dog and a cat. 
The animals were opened in five hours, and 
upon examining the tubes, I could not per- 
ceive that the ſalt had occaſioned any differ- 
ence. What remained undiſſolved, had till 
a ſlight falt taſte, but not the leaſt diſagree- 
able ſmell; and it was juſt as much waſted as 
the other. It therefore appears, that this ſmall 
doſe of falt had neither promoted digeſtion, 
nor produced any tendency to putrefaction, 
being overpowered by the antiſeptic quality 
of the gaſtric fluid. 

'CCLX111. But to return from this digreſ- 
fion. If the falt contained in the gaſtric fluid 
is not the cauſe of its antiſeptic power, to 
what other principle can it be owing ? Mac: 

| bride's 


| nuity. 


DISSERTATION vi. 


367 


bride's theory concerning the origin of this 
property in ſo many bodies, has great inge- 

The cohefion and ſolidity of ſub⸗ 
ſtances, is in his opinion owing to the fixed 
air they contain. Now when by any means 
this is taken away, the mutual adheſion of 
the ſeyeral parts will be deſtroyed, and the 
body will either run into the putrefactive fer- 
mentation, or crumble into duſt, according 
to the nature of its conſtituent parts. Hence 
it neceſſarily follows, that whatever ſubſtance 
has the power of impeding the ſeparation of 
fixed air, or reſtoring it when ſeparated, will 
alſo prevent or correct putrefaction. But an- 
tiſeptic matters have, according to this phy- 
ſician, ſuch a power. A piece of fleſh, for 
inſtance, ſurrounded by a ſubſtance of this 
kind, is kept ſweet, becauſe the fixed air can- 

not make its eſcape; and that, probably, on 
account of its pores being blocked up by the 

finer particles of the antiſeptic matter. Hence 
the fleſh will long preſerve its natural taſte 
and confiſtence, . If it has already become 
putrid, it will receive fixed air from the anti- 

ſeptic body, and hence ceaſe by degrees to 
exhale a fœtid ſmell, loſe its fluidity and flab- 
bineſs, and at laſt recover its ſweetneſs and 


frmneſs (). 


(a) Macbride, 1, e. 
Will 
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Will not this theory account for the anti. 
ſeptic power of the gaſtric fluid? Without 
going out of my way to examine the founda- 
tion on which it reſts, I will obſerve, that it 
ſeems by no means to afford the information 
wanted, ſince the 
of a ſingular ſort. Other ſubſtances poſſeſ- 
fing this property, while they keep away pu- 
trefaction, preſerve or reſtore the coheſion of 
the parts; whereas the gaſtric fluid being at 
once an antiſeptic and ſolvent, while. it pre- 
vents or corrects putrefaction, reduces bodies 
into very ſmall particles. We muſt therefore 
conclude, that the property of this animal 
fluid ariſes from ſome other principle, though 
I cannot determine what that principle is, 
both for want of experimental data, and on 
account of the imperfect ſtate in which phy- 
ſicians have left the theory of putrefaction. 
I therefore choſe to acknowledge my igno- 
rance, rather than invent ſome gratuitous hy- 
potheſis; ſuch a mode of proceeding would 
il agree with the diſpoſition of one, who has 
no other object in view than the diſcovery of 

truth. 
cCLxIv. For the fake of my readers, it 
may be proper to recapitulate what has been 
proved in this diſſertation. Firſt, of the three 
— of fermentation eſtabliſhed by modem 
- chemiſts 


gaſtric fluid is an antiſeptic * 
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- Wchemiſts and naturaliſts, viz. the ſweet, the 
ut W:cctous, and the ꝓutrid, neither takes place in 
i- digeſtion. Secondly, Though an acid ſome- 
it times appears during this proceſs, yet it diſ- 
In appears entirely towards the concluſion of it. 
Thirdly, Putrefaction never in health attends 
. aigeſtion. Fourthly, The gaſtric fluid is a 
u- real antiſeptic, I ſuppoſe my proofs, how - 
of Heyer concluſive, will not avail with thoſe who 
at eſtabliſh it as an axiom, that wherever there 
is heat and moiſture, there muſt be fermen- 
ies tation; and think that it muſt therefore ne- 
ceſſarily take place in the food, and not only 


nal in the ſtomach and inteſtines, but in the chy- 
gh liferous and ſanguiferous veſſels: they indeed 
1 lmit their doctrine ſo far as to ſay, that where- 
on Aas out of the body it goes on rapidly, and 
wh with an inteſtine commotion, in the body of 
on. 


it is ſlow, weak, and generally impercepti- 
no- Able. Let me intreat theſe learned and zea- 
lous advocates for fermentation to reflect, 
that my experiments are not directly repug- 
nant to theirs, I only pretend to ſhew, that 
not the ſmalleſt ſenſible fermentation takes 
place in the ſtomach of animals or Man. 
With reſpe& to ſenſible fermentation, as it 
i amongſt uncertain things, ſound logic for- 
bids me alike either to admit or reject it. 
APPEN- 
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y Joun HUNTER, F. R. 8. and Surgeon 
to ST. Grorce's Hoſpital &. | 


A N accurate knowledge of the appear- 
ances in animal bodies that die of a vio- 
nt death, that is, in perfect health, or in a 
und ſtate, ought to be conſidered as a ne- 
eſſary foundation for judging of the ſtate of 
e body in thoſe that are diſeaſed. 

But as an animal body undergoes changes 
ter death, or when dead, it has never been 


* See Philoſophical Tranſactions, Vol. Lxz11. p· 447. 
| | ſhould 


e 


ficiently conſidered what thoſe changes 
e; and till this be done, it is impoſſible we 
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ſhould judge accurately of the appearances in 
dead bodies. The diſeaſes which the living 
body undergoes (mortification excepted) are 
always connected with the living principle, 
and are not in the leaſt ſimilar to what may 
be called diſeaſes or changes in the dead body; 
without this knowledge, our judgment of the 
appearances in dead bodies muſt often be yery be 
imperfect, or very erroneous ; we may ſee ap- N cha 
nces which are natural, and may!ſup. this 

ſe them to have ariſen from diſeaſe; the 
may ſee diſeaſed parts, and ſuppofe them-ins 
natural ſtate; and we may ſuppoſe a circum- 
ſtance to have exiſted before death, whicl 
was really a conſequence of it; or we my 
imagine it to be a natural change after death 
when it was truly a diſeaſe of the living body 
It is eaſy to ſee therefore, how a man in thi 
| ſtate of ignorance muſt blunder, when h 
comes to connect the appearances in a dea 
body. with the ſymptoms that were obſerve 
in life; and indeed, all the uſefulneſs of open 
ing dead bodies depends upon the judgmen 
and fagacity with which ait ay of comp 
riſon is made. 
There is a caſe of a 3 nature, whuc 
cannot be reckoned a proceſs of the livin 
| body, nor of the dead; it participates | 
boti 


AFP.EN. DI X 357 


u both, inaſmuch as its cauſe ariſes from the 
living, yet cannot take effect till after death. 

This ſhall be the object of the preſent pa- 
per; and, to render the ſubject more intelli- 
gible, it will be neceſſary to give ſome gene- 
ral ideas concerning the cauſe and effects. 

An animal ſubſtance when joined with 
the living principle, cannot undergo any 
change in its properties but as an animal; 
this principle always acting and preſerving 
the ſubſtance, which it inhabits, from diſſo- 
lution, and from being changed according to 
the natural changes, which other — | 
applied to-it, undergo. 
There are a great many powers in nature, 
which the living principle does not enable 
he animal matter, with which is is com- 
dined, to reſiſt, viz. the mechanical and moſt. 
ff the ſtronger chemical ſolvents. It renders 
however capable of reſiſting the powers of 
ermentation, digeſtion, and perhaps ſeveral 
thers, which are well known to act on this 
ame matter, when deprived of the living. 
rinciple, and entirely to decompoſe it. The 
umber of powers, which thus act differently 
n the living and dead animal ſubſtance, is 
ret aſcertained; we ſhall take notice of two, 
hich can only affect this ſubſtance when 
ow of the. living principle; which are, 
| „ 
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putrefaction and digeſtion: Putrefaction i ; 
an effect which ariſes ſpontaneouſly; dipeſ: MI 
tion is an effect of another principle acting 
upon it, and ſhall here be conſidered a litti 
more particularly. 

Animals, or parts of animals; poſſeſſed of 
the living principle, when taken into the ſto. 
mach, are not the leaſt affected by the powers 
of that viſcus, ſo long as the animal princi- 
ple remains; hence it is that we find animals 
of various kinds living in the ſtomach, or 
even hatched and bred there: but the mo- 
ment that any of thoſe loſe the living prin- 
ciple, they become ſubject to the digeſtive 
powers of the ſtomach. If it were poflibl 
for a man's hand, for example, to be intro- 
duced into the ſtomach of a living animal, 
and kept there for ſome conſiderable time, 
it would be found, that the diſſolvent power in c 
of the ſtomach could have no effect upon it 
but if the ſame hand were ſeparated from th 
body, and introduced into the fame ſtomach 
we ſhould then. find that the ſtomach woul 
immediately a& upon it. 

Indeed, if this were not the calls Ne 
ſhould find that the ſtomach itſelf ough 
to have been made of indigeſtible materials 
for, if the living principle was not capable 


preſery! * animal ſubſtances from under; 0 
| In! 
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ing that proceſs, the ſtomach itſelf would be 
digeſted. * . — | 

But we find on the contrary; that the ſto- 


poſſeſſed of the living principle, was capable 
of reſiſting the digeſtive powers which it con- 
tained, the next moment, viz. when deprived 
of the living principle, is itſelf capable of 
ci- ¶ being digeſted, either by the digeſtive powers 
als of other ſtomachs, or by the remains of that 
or power which it had of digeſting other things. 
no- From theſe obſervations, we are led to ac- 
rin ¶ count for an appearance which we often find 
tive in the ſtomachs of dead bodies; and at the 
lible fame time they throw a conſiderable light 
itto- upon the nature of digeſtion. The appear- 
ance which has been hinted at, is a diſſolu- 
tion of the ſtomach at its greateſt extremity; 
in conſequence of which, there is frequently 
it confiderable aperture made in that viſcus. 
The edges of this opening appear to be half 
liffolved, very much like that kind of diſſo- 
Jution which fleſhy parts undergo when half 
ligeſted in a living ſtomach, or when diſ- 
olyed by a cauſtic alkali, VIZ. pulpy, tender, 
nd ragged. 

In theſe caſes, ab contents af the ſtomach 
re generally found looſe in the cavity of the 
bdomen, about the ſpleen and diaphragm. 
Voi, I, B b In 


mach, which at one inſtant, that is, while 
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In many ſubjects this digeſtive power 8 
much further than through the ſtomach. 
I have often found, that after it had diſſolved 
the ſtomach at the uſual place, the contents 
of the ſtomach had come into contact with 
the ſpleen and diaphragm, had partly diſſolved 
the adjacent fide of the ſpleen, and had diſſolved 
the diaphragm quite through ; fo that the con- 
tents of the ſtomach were found in the cavity 
of the thorax, and had even affected the lungs 
in a ſmall degree. 

There are very few dead bodies, in which 
the ſtomach is not, at its great end, in ſome 
degree digeſted; and one who is acquainted 
with diſſections, can eaſily trace the gradations 
from the ſmalleſt to the greateſt. 

Io be ſenſible of this effect, nothing more 
is neceſſary, than to compare the inner ſurface 
of the great end of the ſtomach, with any 
other part of the inner ſurface ; what is ſound, 
will appear ſoft, ſpongy, and granulated, 
and without diſtin& blood- veſſels, opake and 
thick; while the other will appear ſmooth, 
thin, and more tranſparent ; and the veſſels 
will be ſeen ramifying in its ſubſtance, and 
upon ſqueezing the blood which they con- 
tain from the larger branches to the ſmaller, 
it will be found to paſs out at the Hg 

ends 
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ends of the veſſels, and appear like drops on 


the inner ſurface. 


Theſe appearances I had often FRI and I 
do ſuppoſe that they had been ſeen by others; 
but I was at a loſs to account for them; at 
firſt, I ſuppoſed them to have been produced 
during life, and was therefore diſpoſed to 
look upon them as the cauſe of death ; but I 
never found that they had any connection 
with the ſymptoms: and I was ſtill more at 
a loſs to account for theſe appearances, when 
found that they were moſt frequent in thoſe 
who died of violent deaths, which made me 
ſuſpect that the true cauſe was not even 
imagined (a). 

At this time I was 3 many experi- 
ments upon digeſtion, on different animals, 
all of which were killed, at different times, 
after bang ted with different kinds of food; 
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(a) The firſt time that I had occaſion to obſerve this ap- 
pearance in ſuch as died of violence and ſuddenly, and in 
whom therefore I could not eafily ſuppoſe it to be the effect of 
diſeaſe in the living body, was in a man who had his ſkull 
fractured, and was killed outright by one blow of a poker. 
Juſt before this accident, he had been in perfect health, and 
had taken a hearty ſupper of cold meat, cheeſe, bread, and 
ale, Upon opening the abdomen, I found that the ſtomach, 
though it ſtill contained a good deal, was diſſolved at its great 
end, and a conſiderable part of theſe its contents lay looſe in 
the general cavity of the belly. This re puzzled me 


very 


' . 


\ — 
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ſome of them were not opened immediately 


after death, and in ſome of them I found the 
appearances above deſcribed in the ſtomach. 
For, purſuing the enquiry about digeſtion, 
I got the ſtomachs of a vaſt variety of fiſh, 
which all die of violent deaths, and all may 
be faid to die in perfect health, and with their 
ſtomach commonly full; in theſe animals we 


ſee the progreſs of digeſtion moſt diſtinctiy; 


for as they ſwallowed their food whole; that 


is, without maſtication, and ſwallow fiſh that 
are much larger than the digeſting part of the 
ſtomach can contain (the ſhape of the fiſh 
{ſwallowed being very favourable for this en- 
quiry), we find in many inſtances that the part 
of the ſwallowed fiſh which is lodged in the 


digeſting part of the ſtomach is more or leſs 
diſſolved, while that part which remains in 


the eſophagus i is perfectly ſound. 
And in many of theſe I found, that this 
denen part of wes ſtomach was itſelf re⸗ 


very much. The won time was at St. „ 8 Hoſoitl, 
in a man who died a few hours after receiving a blow on his 
head, which fractured his ſkull likewiſe. From thoſe two caſes, 
among other conjectures about ſo ſtrange an appearance, I be- 
gan to ſuſpect that it might be peculiar to caſes of fractured 
ſkulls; and therefore, whenever I had an opportunity, 1 ex- 
amined the ftomach of every perſon who died of that accident: 
but I found many of them which had not this appearance. 
** 1 met t with it in a ſoldier who had been hanged. 


duced 


ted part of the food. 


therefore enabled to account more readily for 
ö appearances which had any connection with 
1 it, and obſerving that the half- diſſolved parts 
e of the ſtomach, &c. were ſimilar to the half- 
; WH digeſted food, it immediately ſtruck me, that 


ATPFENDLx 373. 


duced to the ſame diſſolved ſtate as the _ | 


Being employed upon this ſubject, 0 5 


at it was from the proceſs of digeſtion going on 


at after death, that the ſtomach, being dead, 
1c was no longer capable of reſiſting the powers 


ſn of that menſtruum, which itſelf had formed 
for the digeſtion of its contents; with this 
idea, I ſet about making experiments to pro- 
duce theſe appearances at pleaſure, which 
would have taught us how long the animal 


ſhould remain after death before it is opened; 
and above all, to find out the method of pro- 
ducing the greateſt digeſtive power in the liv- 
ing ſtomach: but this purſuit led me into an 
unbounded field. 

Theſe appearances throw enn 
light on the principles of digeſtion; they 
ſhew that it is not mechanical power, nor 
contractions of the ſtomach, nor heat, but 
lomething ſecreted in the coats of the ſto- 
mach, which is thrown into its cavity, and 


ought to live after feeding, and how long it 


— 
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there animaliſes the food (a), or aſſimilates it 
'to the nature of the blood, The power of 
this juice is confined or limited to certain 
ſubſtances, eſpecially of the vegetable and 
animal kingdoms ; and although this men- 
ſtruum is capable of acting independently of 


the ſtomach, yet it 1s PURSE to that viſcus 
for its continuance. | 


(a) In all the animals, whether carnivorous or not, upon 
which I made obſervations or experiments to diſcover whether 
or not there was an acid in the ſtomach, (and I tried this in a 
great variety), 1 conſtantly found that there was an acid, but 


not a ſtrong one, in the juices contained i in that viſcus in a na- 
tural ſtate. 


EXPE- 


but 


E- 
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EXPERIMENTS 


CONCERNING 


DIGES T7 16 N. 


' TRANSLATED FROM THE 


INAUGURAL DISSERTATION 


OF 
Nh TRREY Ea 
Publiſhed at Edinburgh in 1777, 


Tur following experiments were made 
at Edinburgh upon an Huſſar, a man of 
weak underſtanding, who gained a miſerable 
livelihood, by ſwallowing ſtones for the a- 
muſement of the common people, at the im- 
minent hazard of his life, He began this 
practice at the age of ſeven, and has now fol- 
lowed it twenty years. His ſtomach is fo 
much diſtended, that he can ſwallow ſeveral 
ſtones at a time; and theſe may not only be 
plainly felt, but may be heard, whenever the 
hypogaſtric region is ſtruck. 
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EXPERIMENT I. 


At eight o'clock in the evening, I gave the 

ſubject of my experiments a hollow filver 
ſphere, divided into two cavities by a parti- 
tion, and perforated on the ſurface with 3 
great number of holes, capable of 55 
a needle: into one of theſe cavities was put 
four ſcruples and a half of raw beef, and into 
the other five ſcruples of raw bleak, The 
ſphere was voided in twenty-one hours, when 
the beef was found to have loſt one ſcruple 
and a half, and the fiſh two ſcruples. The 
reſt was much ſoftened, but had no diſagree- 
able ſmell. 

11. A fewdays afterwards he took the ſame 
ſphere, containing in one cavity a ſcruple 
and four grains of raw beef, and in the other 
four ſcruples and eight grains of the ſame 
boiled. In forty-three hours the ſphere was 
returned, and the raw fleſh had loſt one ſcru- 
ple and two grains, and the boiled one ſcru- 
ple and fixteen grains. 

I. Suſpecting that if theſe ſubſtances 
were divided, ſo that the ſolvent could have 
freer acceſs to them, more of them would be 
diſſolved. I procured another ſphere with 
Holes, ſo large as to receive a crow's quill, 
and encloſed ſome beef a little maſticated in 
| | it. 
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it. It was voided quite empty. thirty-cight 
hours after it was ſwallowed. 
| iv. Seeing how readily the chewed meat 
r was diſſolved, 1 thought of trying whether it 
i- Wl would be as ſoon diſſolved in a ſphere with 
a Wh large holes, but without being chewed. I 
ng therefore put a ſcruple and eight grains of 
ut pork into one cavity, and into the other the 
fame quantity of cheeſe, The ſphere was 


he Wl retained forty-three hours, at the end of 
en ¶ which not the ſmalleſt remains of either pork 
ple Nor cheeſe could be found. 
"he y. He afterwards ſwallowed the fame. 
EC ſphere, containing in one partition ſome 
roaſted turkey, and in the other ſome boiled 
ame Walt herring. In forty-ſix hours it was void- 
uple Wed, and nothing of the turkey or herring now 
ther 


appeared, both having been completely diſ- 
ame Wolved. 
Was VI, Havigal found that ankle Grbfances. 
cru- Whough incloſed in tubes, are eaſily concocted, 
cru- ¶ next determined to try whether vegetables, 

yhich are more difficulty digeſted, would 
inces Ie ſo too. I therefore encloſed. an equal 
have Wuantity of raw parſnep and potatoe in a 
1d be Wphere. It was voided after having continued 
with Worty- eight hours in the alimentary canal, 
hen both ſpecies of vegetable were found 
ted in Ip be diſſolved. 


vII. Pieces 
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VII. Pieces of apple and turnep, both 
raw and boiled, were diſſolved in thirty-ſix 
hours. 

VIII. He next Feed ſorts grains of 
wheat, rye, barley, oats, and peaſe, contained 
in a ſphere, which remained ſeveral hours in 
the alimentary canal, but no alteration was 
produced on any of its contents, gxcept upon 


the peaſe, which were ſwoln, and burſt by 


the humidity they had imbibed, | 
xx. The readineſs with which the gaftric 
fluid had acted upon roaſted animal ſubſtances, 
induced me to try what change would be pro- 
duced by it upon hard ones, ſuch as bone. 
1 therefore incloſed in one partition of x 
| ſphere, ſome of the bone from a leg of mut- 
ton, and in the other part of a turkey's wing, 
The ſphere was retained forty-eight hours, 
The bone was weighed, and found to have 
loſt nothing of its weight, while the fleſh, 
ſkin, and ligaments' were quite diſſolved, ſo 
that the bones of the wing were now quite 
ſeparate; but they had undergone no per- 
ceptible alteration. 

x. Inanimate matters being ſo readily ſo- 
luble, I reſolved to enquire how far living 


animals are capable of reſiſting the action of 


this powerful menſtruum. With this view, 
an animal ſuppoſed to be deſtitute of porcs, 
and, 
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hand, according to my experiments, capable 


ix of ſuſtaining a degree of heat equal to the 
human temperature, was encloſed in a ſphere 
of MW perforated with ſmall holes, to priveme the 


ed leech from wounding the ſtomach. + The 


in WHuſlar took it, and voided it about the uſual 
ras time, when nothing was found except a black 


by leech. This experiment was repeated with 
earth- worms, and they were diſſolved with 
tric Nequal facility. But as they cannot ſo well 
ces, Wiupport the human temperature, it is pro- 
pro- bable they died before they began to be 4 
one. ſolved *. | 
xf tit was my intention to make more experi- 
nut- ments of this kind, but as the Huſſar left 
ring, Edinburgh ſoon afterwards, I was obliged to 
ours, have recourſe to dogs and 3 ani- 
have mals. 
fleſh, I x1. A whelp, three months old, having 
d, ſo been kept fourteen hours without food, was 
quite forced to ſwallow four oval ivory globes, of 


per- fifferent ſizes, and perforated with many 
Imall holes. One contained beef, another 


ly ſo-Mhaddock, a third potatoe, and a fourth cab- 


age, all raw, and weighing each ſixteen 
grains. In four hours the animal was killed 


ind opened. The globes were found in the 


* Perhaps this is alſo the caſe with leeches. 
ſtomach, 


viſcid miaſma, the remains of the digeſted 
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| ſtomach, and their reſpective contents were 


diminiſhed in the following proportions: The 
fiſh had loſt nine grains, the beef five, the 
potatoe three, and the cabbage. one. The 
globes themſelves appeared to be thinner, but 
as I had no ſuſpicion that the ivory would be 
affected by the gaſtric fluid, I did not weigh 
them before the experiment. I could not 
therefore exactly aſcertain their diminution. 

x11. Having procured a whelp five months 
old, it was kept faſting fixteen hours, and 
then four of the globes uſed in the foregoing 
experiment, each containing a certain quan- 
_ tity of mutton, turbot, parſnep, and pota- 
toe were forced upon it. Theſe ſubſtances 
had been previouſly expoſed to the ation of 
fire, and each weighed ſixteen grains, Seven 
hours afterwards the animal was killed, and 
the globes were taken out of the ſtomach; 
when the fiſh was found to have loſt ten 
grains and a half, the mutton fix, the po- 
tatoe five, and the parſnep nothing. The 
ſpheres were become ſtill thinner, but I had 
as before, neglected to weigh them. 

X111. A dog fix months old was kept faſt- 
ing the uſual time, and the ſame four ſpheres 
were given him. The firſt contained ſixteen 
grains of boiled mutton, the ſecond as much 


boiled fiſh, the third the lag: quantity af 
8 boiled 
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boiled potatoe, and the fourth of boiled parſ- 
nep. In eight hours it was killed and opened. 
The globes were found greatly altered. The 
extreme parts, not the middle, were totally 


the ſtomach. The ſpheres, before the ex- 


ſixteen grains; the fragments weighed only 
one ſcruple and twenty grains. The mutton 


and fiſh were entirely concocted, the potatoe 
ths nad loſt twenty-one grains; but the parſnep 
and was unchanged.  - | e 
TR x1v. Being ſurprized at the ſpeedy ſolu- 


O ion of ivory by the gaſtric fluid, I deter- 
zota- 


inces 
on of 
seven 
„ and 
nach; 
t ten 
e po- 
The 
1 had 


action. I therefore carefully weighed three 
pieces of a ſheep's thigh bone, and gave 
hem to a dog that had been long kept faſt- 


g. Seven hours afterwards the animal was 


omach. The firſt had loſt ſeven, the ſe- 
ond nine, and the third twelve grains. The 
lution began at the internal ſurface, and 
dvanced towards the center, ſo that the ca- 


ty was conſiderably augmented (a). 
t faſt- | | 


ſpheres 

ſixteen (a) In order to aſſure myſelf that this ſolution was not owing 
> much I fermentation, or an acid, I immerſed a bone of the ſame 
tit of Wn: in an alimentary mixture, conſiſting of roaſted beef, 
LeITy wheaten 


| boiled 


diſſolved, ſo that the contents lay looſe in 


periment, weighed together three ſcruples 


ined to ſubject other hard bodies to its 


killed, and the bones were taken out of the 


I more- . 


be ar ee 
Sn oa Wt 
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I moreover. obliged my dog to ſwallow fl 
| Pieces of cartilage, but I found that the gaſ- 
tric fluid produced no effect upon them. 
xv. As the ivory ſpheres and bones wer Ml : 
ſo readily diſſolved in the foregoing experi-. 
ments, I was induced to make trial of ſome h 
bodies ſtill harder. With this view I pro- 
cured {ome cylindrical tin tubes, perforated " 
with a great number of holes; of which 
four were given to a dog that had been kept f 
faſting twelve hours. The firſt contained! 
fixteen grains of roaſted beef, the ſecond ie 
ſame quantity of veal, the third of fat, a 
the fourth of wheaten bread. In ten hour 
the animal was killed and opened, and the 
tubes were taken out of its ſtomach. The 
beef and bread were quite diſſolved; the vel 
had loſt only ten grains, and the fat eight and 
a half. The tubes had not undergone the 
ſmalleſt alteration. 
xvi. As in the laſt experiment the vel 
was not ſo ſoon diſſolved as the beef, I bega 
to ſuſpect that the fleſh of young animals i 
general is leſs eaſy to digeſt than that of ol 


| Wheaten bread and water, beaten into a pulp. When it! 
remained forty-eight hours in a temperature, equal to 102 bn 
of Fahr. Therm. it was examined: the fermentation had u 
very high, and the acidity was ſtrong, but the bone had under 
ue no dimigution. It was, however, much ſoftened. 


Ones 
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ow WM ones. I therefore took care to repeat the '-> 


af. periment with lamb and mutton, which were 
put in equal quantities into two tubes. The 
reſult was as before. In ſeven hours the 


had loſt only ten grains. The remains of 
veal and lamb in theſe experiments were ſur- 
rounded with a viſcid gelatinous matter. 


pro- 


rated 


zhich 


keyt ſame quantity of roaſted were incloſed in two 
ainell tubes, and given to a dog, which was killed 
d che ſeven hours afterwards, when the former was 
„ ani ound to have loſt fifteen grains, while the 
houn latter was completely diſſolved. 

d thelsl xv111. The ſame experiment was repeated 


The vith fiſh inſtead of fleſh. Sixteen grains of 


le vell 
cht and 
ne the 


loſed in two tubes, and given to a dog. 
hen he was killed, no remains of the boiled 
ould be found; the raw portion had loſt 
ourteen grains. 

x1x. I next enquired whether quadrupeds 


ge veal 
[ bega 
mals il 
of Murpoſe, equal quantities of beef, mutton, 

Jad fowl were incloſed in three tubes, and 
ven to a dog; they were each roaſted, and 


weighed fixteen grains. Upon killing the 


"hen it ha 
to 102 daß 
on had m 
had under 
ed. 

Ones 


the 


mutton was quite diſſolved, whereas the lamb 


xvII. Sixteen grains of raw beef, and the | 


raw and as much boiled haddock, were en-. 


Ir birds are moſt eaſily digeſted. For this 


op, and examining the tubes, I found that 


— — 


— — 


— 
. 
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the mutton and Peer had been difloved, | 
while the fowl had only loſt eleven grains. | 
Moſt of the experiments related above, 
were repeated oftner than once, - and afforded 
the fame reſult. We cannot therefore enter. ! 
Rs RT 
tain any doubt concerning the mode of di- 
geſtion in this claſs of animals. Whether 
the concoction of ruminating animals is ef. 
fected in the ſame manner, I endeavoured to d 
aſcertain by the following experiments. 
xx. I gave a ſheep four cylindrical tin f 
tubes, each containing ſixteen grains of ray {Wi 
beef, ſalmon, turnep, or potatoe ; fix hours WI” 
afterwards the animal was killed; the tubes n 
were found in the firſt ſtomach. The fi 
and fleſh were unaltered, whereas the turney 
and potatoe were quite diſſolved. 
xxl. The ſame experiment being repeated 
with the ſame ſubſtances boiled, afforded the 
fame reſult. The vegetables were digeſted, 
and the beef and falmon unchanged. | 
xxII. Having found that the ſheep di- 
geſts vegetables very readily, but is incapable 
of diſſolving animal ſubſtances, I had next 
recourſe to the ox. Four tubes, one con- 
taining raw beef, another fiſh, a third chop- 
ped hay, and the fourth leaves of pot-herbs, 
were given to an animal of this ſpecies, and 


it was killed ten hours * The _ | | 
af 
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me not altered; but I could find no remains 
of the hay or herbs. 


Many experiments of che Gals hind were 


* made upon this animal, and they led me to 
che ſame concluſion, viz. that the gaſtric 
ther fuid of the ox kind, eaſily and ſpeedily diſ- 
ek. Wolves vegetables, but is incapable of pro- 
4 o ducing this effect upon animal ſubſtances. 

In all theſe experiments, I attribute the 
| tin bplution of the food to a powerful menſtruum 
ay (ecreted by the coats: of the ſtomach. It 
ours may be objected, that my experiments .do 
tubes not clearly ſhew whether the food is con- 


an cocted by the gaſtric fluid, or by fermenta- 
tion, for both cauſes may act equally upon 
aliment incloſed in the ſpheres. _ But beſides 
the arguments already adduced to ſhew (a), 
that fermentation does not produce this ef- 
{:&, many circumſtances attending theſe ex- 
periments clearly ſhew the efficacy of the 
aſtric liquor. For in the experiments in 
hich the food was not quite diſſolved, the 
ſolution always began at the ſurface, and 


ained, Gs no tokens of fermentation. 


(a) In "R part chat 1 been oled. | 


lay in the firſt * the fiſh and fleſh 


proceeded towards the center, and what re- = 
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+ In the x:r11th experiment ivory was diſ. | 
ſolved, while parſnep, a vegetable of ſoſt 
texture, and liable to emen was not 
at all altered. KF | 
f To remove every doubt, the bnewing ex- ll 
eriment' was ſeveral times repeated, and al- 
ways afforded the fame reſult. 
xx11i. Having kept a dog faſting eigh- Wl { 
teen hours, that his ſtomach might be free fl | 
from the remains of food, I killed it, and 
collected about half an ounce of pure gaſtric ! 
fluid, which was put into a phial with twelve Ml 
grains of roaſt beef. The ſame quantity of d 
the ſame beef was put into another phial, p 
containing water, in order to ſerve for a tem ar 
of compariſon. Both phials were placed in d. 
a furnace, of which the temperature wa 
equal to 162--104* of Fahrenheit's thermo- 
meter. In eight hours the beef in the gaſtric 
fluid was quite diſſolved, whereas that in the 
water had undergone no perceptible alten 
tion. In twenty-four hours both phial 
were taken out of the furnace and careful 
examined. The food diſſolved in the gaſtric 
fluid emitted a rancid and pungent, but by 
no means a putrid odour; it reſembled ver) 
much the ſmell of burnt feathers. The meat 
in the other _ was quite putrid, and in- 
| 7 toleraby 
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(. B <a fetid ; but its bulk was not n 
of niſhed. ww CY 
\0t I carefully faves ie ohial contiirig 
the gaſtric fluid during the ſolution, but 
could perceive no air-bubbles ariſing,” or any 


oh- Wl solution was much more e com- 
tree pleted. | 

And afterwards made trial of mutton, „ veal, 
Arie I lamb, and other animal, together with a great 
ehe variety of vegetable ſubſtances; all were eaſily 
ty of diſſolved; but the time requiſite for the com- 
il, pletion of this proceſs was different, and 
term anſwered exactly to the reſults of the card 
ed in ding experiments. oy 


_—_ As in this experiment there was no 455 & i 


-rmo- Ml fermentation or putrefaction, I ſuſpected that 
vaſtrie the gaſtric fluid, as well as the ſaliva (a), 
in the retards both the one and the other. In order 
Alten- to determine this, I made the followin ge ex- 
phiab prriment. 155 0 
re ful xx1v.' I took two alimentary mixtures, 
each conſiſting of mutton and bread in equal 
quantities. Upon one, half an ounce of the 
d vel recent gaſtric juice of a dog was poured, and 


and in- (a) Where did the author Lo had the ſaliva ack fer- 


mentation? It appears from all the experiments that have been 
made to forward it. T. 


Cez2 | upon 


\ 


other token of fermentation. I repeated this 
experiment with maſticated meat, when the 


— —— — — 
r — 


— 


But theſe phænomena continued much lon- 


pidly extricated. When the fermentation 


. - ſeparate phial, and to one, half an ounce. 
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upon the other the ſame quantity of pure 
water. Both mixtures were beaten to a pulp, 
and incloſed in phials accurately ſtopped; 
they were then ſet in a furnace, heated to 
the 102d deg. of Fahrenheit's thermometer, 
Fermentation took place in a few hours in 
the phials that contained the water, the ſoli 
contents roſe to the ſurface, and air was ex- 
| tricated with a-conſiderable inteſtine motion, 
The mixture immerſed in the gaſtric fluid, 
remained fourteen hours with ſcarce any to- n 
kens of fermentation; but a ſhort time al- 
terwards, this proceſs evidently took place, 
The bread and fleſh aroſe to the ſurface of the il, 
mixture, a ſediment began to be depoſited, f 
and air- bubbles were continually extricated. f 


ger than in the other phial; the commotion 
was leſs violent, and the air was not fo n-. 


had entirely ceaſed, the taſte of the mixture uM. 
this phial was indeed acid, but not ſo ſtrong 
as in the other, and it was converted into1 
fluid by the ſolvent power of the gaſtti 
liquor. | 

xxv. I divided a piece of putrid mutton 
into two parts, each of which was put int 


the recent gaſtric fluid of a dog was added 
i and 
| ) 
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ire 
lp, 
ed - 


and to the other, which was deſigned as a 
term of compariſon, as much water. They 
were ſet in a cool place, and two days after- 


10. vards I examined them, when the latter e- 

ter. mitted an intolerably putrid ſmell, and the 
n other, though it had yet a bad odour, did 
old WY not ſmell fo diſagreeably as the preceding, 
* nor even ſo difagreeably as at firſt,' Upon 
non. I ſhaking the phial, the meat fell to pieces, 
wud, WY but it was not quite diſſolved. This, per- 
Yo. haps, happened, becauſe it was not expoſed: 


e af- to a ſufficient heat. 


lace. BY Theſe experiments 1 great light on 
of the digeſtion, They ſhew, that it is not the ef⸗ 
ited, ect of heat, trituration, putrefaction, Or 
cated. WY fermentation alone, but of a powerful ſol- 
r. vent, ſecreted by the coats of the ſtomach, 


which converts the aliment into a fluid, re- 
ſo fa. ſembling the blood. If it ſhould be aſked, 

ntation hat defends the organ itſelf, I would an- 
ture u swer, that it is the vital principle, as Mr. 
ſtronzſnunter's (2) obſervations ſhew; after death 
into it is diſſolved as readily as any other i inanimate 
galt ubſtance. It is 3 that every ſpecies 
El | of 


muttoi 
put inte 


(a) Philoſoph. Tranſ. for 1772. The ingenious obſerver 
ounced ſeems, however, to attribute too much to this principle. He 
8 added appoſes, that whatever poſſeſſes it, is capable of reſiſting the 
u on of the gaſtric liquor; his arguments by no means prove 

' 
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of init like its peculiar gaſtric liquor, ca- 
pable of diſſolving certain ſubſtances only, 
Some living ſolely upon vegetables, other; 
upon animals, and theſe cannot be obliged 
to feed upon plants, by a faſt of whatever 
continuance. All, by an infallible inſting, 
chooſe what is beſt adapted to their gaſtric 
fluid. The food, when diflolved, is expel- 
led from the ſtomach, and being mixed with 
the bile and pancreatic juice in the duode- 
num, 1s Changed 1 into a mild blood and i in- 


| this. Dios. indeed, live in the 3 fomach, but it does 
not follow, that other animals alſo can, for nature may hare 
given them a particular ſtructure of body. 'Fhe following con- 
ſiderations will render the general propoſition very doubtful, 
Fiſhes (wallow and digeſt living crabs, lobſters, &c. The 
Teech is concocted by the human ſtomach, though it has no 
pores, and can ſuſtain a temperature equal to that of man, 
Cornelius found a ſnake half digeſted in a bird's ſtomach, but 
ſtill alive. Plot ſaw one eye conſumed, while the fiſh was alive, | 
It ſeems therefore probable, that the gaſtric liquor acts alſo upon 
living things.” Perhaps, likewiſe, it is ſometimes ſo changed, 
as to act on the ſtomach itſelf The following caſes commu- 
nicated by Dr. Monro render this probable. A lady, that 
' uſed to complain of pain in the ſtomach, died ſuddenly. Upon 
opening the body, a hole was found in the left. ſide, and the 
coats were relaxed as if they were half putrified. There wer 
no appearances of gangrene. A bqy died after having long 
ftruggled with fimilar pains. The ftomach exhibited the ver 
ſame appearance, if we except the hole. From the preceding 
ſymptoms, one may venture to ſu ppoſe, that ſome alteratios 
Was produced before death. But this is only conjecture, and 

Nn experiſtnents muſt determine the een. 2 
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or THE SIX PRECEDING ERS 


DISSERTATIONS. 


INTRODUCTION. | 
REASONS of the author for treating concerning Di- 
geſtion. Syſtems relative to this function Page i 
DISSERTATION I. 


ON THE DIGESTION 'OF ANIMALS WITH MUSCULAR sro- 
MACHS, COMMON FOWLS, TURKEYS, DUCKS, GEESE, 
DOVES, PIGEONS. | Rh 


1. Owing tomeretrituration, according to ſeveral authors. 


This opinion extended by them to all other animals 3 
11, Reaymur's experiments on one kind of grain, whence 
he infers, that the reduction of the food to pieces is the 
effect of trituration alone in birds with muſcular ſto- 


machs or gizzards ons 4 
111, Reaumur's experiments extended by the author to 
other grain — „ 5 
v. Variation of theſe experiment: — 6 
v. Other variations of them by previouſly macerating the 
grain in the craw of gallinaceous fowls ib. 
vi. 1 taking off the ſkin 2227 7 
vu. The fame ſubjected to freſh trials in ducks, turkies, 
geeſe, doves, and ENDS  -  m- :, ib. 
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1x. A neceſſary precaution. — p. 8 
x. Tin tubes broken and diſtorted in the gizzards of 
turkies q 
X1. liable to hb ane accidents, hough Arengthenel 
with iron wire, injuries ſtill more ſurprizing 10 
XII. A full confirmation of the Florentine experiments, 
concerning the trituration of emp pry glaſs globules in 
the ſtomach ” gallinacequs fowls, the longer they fe- 
main in the ſtomach, the more finely are they pulveri. 
zed. I he facility with which they are broken, in 5 
portion to the ſize of the animal - 
X1 + f Profeſſor Pozzi denies the de of te 
alls 
xiv. Vallifneri miſtaken, i in ſuppoſing that theſe effec 
are produced by the gaſtric fluid - 13 
xv. Pieces of glaſs loſe their edges and OY by con- 
tinuing in the gizzard of a coc 14 
xv1. Angles of a large, garnet We een in the gizzard of 
a pigeon 15 
XVII. Coats of the gizzard not burt by theſe . 
ces 
xviII. Large needles fixed in a leaden ball, proben by 
the action of the gizzard of a turkey, without i injury 
to that organ. Injury done to the ball -, Þ», 
xix. Lancets broken in the ſame manner 1 
xx. Time requiſite for theſe effects to be produced 18 
xx1. The gizzard of young fowls ſometimes a little hurt 
dy the metallic points ib, 
xx11. Why does not the gizzard cage from thoſe ſub- 
ſtances - 19 
xxIII. Whether, as bonne ſuppoſe, becauſe the pebbles 
that are always ny in it reduce theſe hard REY? 
to pieces 
xxiv. This is a mere e bypotheliz and ſhould be verifel 
by experiment Ib, 
XXV, xxvI. No fountution farche opinion of the Flo- 
rentine academicians, that hard bodies are more eaſi} 
broken, the more phi the bird has in its. giz- 


Zard * 21, 22 
xxvII. Means contrived for aſcertaining the uſe of * 
pebbles - . — 


uin 


e 


cen by 


ib. 


xxvI0L. w ben moſt of them are come away, the effects 


IN D E K. 


of trituration not at all diminiſhed, The gizzard not 
| hurt by ſharp bodies when it contains no ſtones 23 


xxix. Pebbles in the gizzard of neſtlings = 25 
xxx, When it 1s proper to examine theſe birds, in order 


to find their gigzards without ſtones. Thoſe without 
them break down hard and ſhort bodies without ſuſ- 
taining any injury: SOS ts | 
xxx1. The queſtion decided, whether digeſtion depends 
on theſe ſtones 9 . „„ 
xxx11. Deciſion of other curious queſtions 27 


xxx111. Fowls of this claſs do not ſeem to ſeek them 
from defign, but only to ſwallow them becaule they 


are mixed among their food „„ ; 
xxx1V. Tlituration is the immediate effect of the gaſ- 
tric muſcles 5 OE 30 
xxxv. Nature of the internal coat of the gizzard. It is 
divided by drawing ſharp ſubſtances over it ib. 


xxxv1. Not ſo when they are incloſed and agitated by 
the hand e 5 33 


: aÞ \ 

xXXxV11. Reaumur's obſervations on the living gizzard. 
Slight motion of it . 3 1 
xxxVIII. Similar motion obſerved by the author - 


xxx1x. Whether the gaſtric muſcles alſo change th 


food into that pultaceous maſs called chyme. Fats af- 


fording room to ſuſpe&, that the gaſtfic fluid produces 
this ee ttt 8 | | 


xL1. Deciſive experiments in favour of this opinion 35 
* It, XL111T, Others equally decifive--Precaution 38-40 
Iv, xiv. How an experiment of Reaumur ought to 
be underſtooG ' =» =_ 4.0--42 
*I VI. To underſtand digeſtion thoroughly, it is neceſſary 
to examine the ceſophagus and gizzard likewiſe. De- 

ſcription of the ceſophagus of a gooſe - 44 
XLV11. Numerous follicles of different ſizes in it. Ex- 

ctetory ducts, and the fluid that oozes out - 45 
XI VII. Deſcription of the ſtomach. Largeneſs of the 


_ muſcles, ' Their action. Cartilaginous coat 47 
WLix. CEſophagus and gizzard of the fowl and turkey. 
? Ulicles.” Pan, "raw, and ies glands id. 


L. Eſo- 


ib. 


hy 34 
x1. Other facts that add ſtrength to theſe ſuſpicions - £ | 


w — —  — ̃ —1 — — — — — ——— — —— —  — — — — oC — . 
preteen mn _ 2 == : - 


1 * D 1 . 


L. CEſophagus and ent of other gallinaceoug 
1 48 
11. No appearance of glands i in the nad. Whether 
any fluid can come into it by any other means. Suſ- 
picion of Reaumur on this ſubject. Experiments 
111. Liquor falls in an out of the Mer. wg into the 
ſtomach 51 
IIII. Bitterneſs of the * Auid accafioned by the 
| bile. — 2 
Liv. Maceration in the girzard, the firſt "il r 
digeſtion. The manner in which it paſſes from the 


craw to the gizzard - 8 53 
LV, No trituration in the craw. Changes the food un- 

dergoes in the gizzard > 54 
LY]. Artificial digeſtion. HG gaſtrie fluid more effica- 

cious than water - 55 
LV1i. The ſame. Neceſſary pros - 58 
& PISSERTATION II. 


on THE DIGESTIPN OF ANIMALS WITH INTERMEDIATE 
ons ens, c RO WS. Anon. 


1 vIII. In what ſenſe crows can be called animals with 
intermediate machs 2 59 
Lix. Uſe of experiments on crows, becauſe they, like 
man, are omiivorous. Very convenient on account 
of their throwing up indigeſtible bodies - 61 
Lx. The ſtones in the ſtomach more eaſily evacuated 
from crows than gallinaceous birds, Not requiſite for 
digeſtion. Swallowed cnly becauſe my happen to N 
mixed among the food. 
LxI. Gaſtric fluid incapable of n entire hn 
LXII. But it diflolves bruiſed ones. he hat 
action of the ſtomach does not contribute to this 
LXIII. Variation of theſe experiments - 6 
LxIv. Tender vegetables eaſily and r diſſolved by 
Crows — — 66 
Lxv. Fleſh diſſolved without the concurrence of muſcy: 
lar action, Manner of action of the gaſtric fluid #07 
LXVI, 


7 


int ot xi xt 


IXVI, LXVII, LXViN. Experiments ſhewing, that the di- 
geſtion of the fleſh is nearly proportional to the quan- 
tity of gaſtric fluid by which it is inveſted 69, 70--72 

IxIx. Gaſtric ftuid of neſtlings more efficacious than that 
of adult nes - 74 

LXX, LXXI, LXXIT, LXX11T. An error of Cheyne. Gaſ- 
tric fluid of crows incapable of diſſolving hard bones- 

Diſſolves tender ones - 5 75.79 

Lxxiv. Whether the œſophagus of this bird will diſ- 
ſolve fleſh like that of ſome fiſhes | — 79 

Ixxv. CEſophagus of the crow deſcribed. The follicles 
and the fluid — * 3 

LxxVI, The ſtomach deſcribed- its glands and their 
liquor . Fee e ee 81 

IXVIII. CEfophageal juice produces ſome concoc- 
tion — 1 — | 82 

LxxV11I, The œſophagus of neſtlings more efficacious in 
this reſpedt = = — 83 

Lxx1x. The whole length capable of digeſtion 84 

LXXX. The craw of gallinaceous birds does not digeſt 
bod oh | Wange 9 

LATE LXXXI, LXXXIT, LXXxXItt, Convenient mode of Wc, 
| ring gaſtric fluid from crows without killing them. 

Its abundance. Its qualities. Is continually ſecre- 

; with ted into the ſtomach en Bri 8688 


5 ua. The œſophageal fluid procured in the ſame way. 


hs Its ſmall quantity. Bile gets into the ſtomach. The 
a reaſon why the ſtomach digeſts faſter than the œſo- 
| Phagus 8 0 | | - 89 
. Lxxxv. Gaſtric fluid out of the body and in the cold, 


3 not more efficacious than water 2 3 
to de NI. But when heat is applied, it then produces 
ſolution-— Difference between its effects and thoſe of 

water — . 92 
IXXXVII. Speedy concoction of animal and vegetable 
matters by the gaſtric fluid in the ſun — 94 
LXXXVILL, LXXXIX, XC, XCI, Fleſh immerſed in gaſtric 
fluid, not diſſolved in the ſpace of a few hours, within 
tubes perfectly cloſe and introduced into the ſtomach, 
Some inſufficient conjectural explanations of this phæ- 
nomenon. The true reaſon. Reflection on the im- 
portance of heat in theſe experiments = 97--100 


XC11, 


„ n d „ £ 


xcii. Gaſtric fluid diluted with a great deal of water 


produces ſolution in a briſk heat — 102 
xc 111. Herons have an intermediate ſtomach. Deſerip . 
tion of it. Liquor fecreted from the neryqus coat int 
tze cavity of the ſtomach; not by glands, but pro- 
bably by arteries | - 103 
Xetv. Stomach of herons always contains gaſtric fluid; 
Its qualities. -Gall- bladder. The cyſtic duct ng 


bably jnſerted into the duodenum =; 105 
cv, xcv1, Deſcription of the ceſophagus. Its folli- 
cles and liquor - - 106--107 


dF Stomach of herons compreſſes its contents. Di. 
{ geſtion, however, does not depend on this action, but 


on the gaſtric fluid alone — 10) 
xcvIII. That of the heron more efficacious in diſſolving 
bone than that of the crow - - 110 
xcix, e. The eſophagus of hong capable of produ- 

cing a ſenſible degree of digeſtion 111-113 
ci. Proportion between the concoction of the œ ſophagus 

and ftomach — - 114 


£36, cuz. Compariſon between birds with muſcular and 
_ thoſe with intermediate mas with reſpect to di- 
een TE Eat 92 15 


DISSERTATION III. 


| oF THE DIGESTION OF ANIMALS WITH MEMBRANOUS 


STOMACHS., THE PROG, NEWT. LAND AND Wa 
8 auf aharoghce VIPER. FISHES, SHEEP, OX., HORSE, 


. 


. for treating this ſubje& in ſeveral diſſerta- 


tions — 4 119 
ev. Singular way in which the gaſtric fluid of the frog 
in a day's time begins to diſſolve fleſh — 1 


cv. In a longer time it diſſolves it completely without 


the action of the, gaſtric muſcles. Slowneſs of this 
proceſs - = — 124 121 
CV1L. In time it diſſolves bone 122 
CY111. The gaſtric fluid of ene more ſpeedy in 
producing its effects than that of __ 1174 


5 IX, 
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[3 
cx 


1 * 2 x 


ter, cix. Diſcovery.of two n of 3 in the ſtomach 


102 of this animal 126 
rips cx. Deſcription. Reaſon for ſuppoling that one 0 | 
into is hermaphrodite and oviparous - | 127 
pro- cx1. Stomach of this animal the reſidence of theſe 
103 worms | a — | 129 
uid; cx11. Similar worms between the internal and nervous 
pio- coat in crows | 5 0 
105 cx11T. This is a certain proof) that the ſtomach. of the 
folli- water - newt has no ſenſible action 13 
10) cxiV, The reaſon why inſects that ſerve the newt for 
Di. "food are CEO and yet this never Bene to the 
„ but worms . -- 133 
107 exv, CxVI, Deferianion of the tomach and eſophagus 
ling in ſome land-ſnakes — 34136 
110 cxvII. Means contrived by the author, for W 
rodu- the various changes the food undergoes in the ſtomach 
—113 of ſerpents without killing them 13 
hagus WI ©1171. Gaſtric fluid of itſelf capable of digeſting fl 
- 114 in certain land- ſnakes. Slowneſs of this proceſs. 1 38 
ar and WHY £x1x. The ſame leſs flow, as the meat is Jeſs tough, and 
to dis the gaſtric fluid has freer acceſs - I 


6--117 cx. CEſophagus and ftomach of water-ſnakes th 


minated natrices) very like thoſe of land-fnakes 140 
exxi. In them vi e is the effect of the gaſtric fluid 


alone — ib. 


exxII. Probable arguments that this Auid Aileen bone 
2 ANOUS alſo 5 


142 
D Wa. BN TII. Analogy berween the gaſtcic fluid of this and 
HORSE, other animals - 4 I 


3 
XXIV. Vipers reſemble ſnakes in the form of the œſo- 


diſſerta- phagus and ſtomach, and in the mode of digeſtion 144 
119 WJ <xxv. No CPN in the ceſophagus of theſe ani- 
the frog mals _ - 145 
129 MWcxxvi. Digeſtion quicker in the warmer Ka 140 
without cu VII, cxxv4iii, Inſtances of fleſh lyiiig a Jong time 
of this in the ſtomach a theſe animals Without putrify- 
121 ing ah 1 48 149 
122 ex Iix. Of A in the . F - 144 
ſpeedy inWcuxx, cxxx1, Deſcription of the ſtomach and. ceto- 


124 825 of * carp, The puree of the gaſtric fluid 
Cl, 150- 153 
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ecrxxxxit, cl. Deſcription of theſe parts in the bar 


L * f 169 
cxLIII. The gaſtric fluid is the cauſe of Mt in the 


cxl Iv. Ruminating animals very much reſemble birds 


# he: 
ft. = © 


bel and pike 


: - 1 I 
exxxi v. Digeſtion in fiſhes the effect of the gaſtric gut. 


Origin an progreſs in a pike — 


rd a 
cxxxV. The fame in a carp. The inferior part of — 
ſttomach N more rapidly than the ſuperior. Some 


igeſtion in the c ſophagus. Proof that in 


degree of 


fiſhes, ſerpents, the newt, and the frog, digeſtion is 
independent of trituration © + 1356 


exxxvi. Two experiments of Reaumur on ſheep 15) 


cxxxVII. Reaumur's experiments repeated ſucceſs. 


fullx _—_— - 


q N ,, 1; 0006S 
cxxXVIII. Doubts whether they are deciſive in favour 


of trituration_ - GH OS: 008 
cxxxix. Important circumſtance overlooked by the 
French naturaliſt, which proves digeſtion in ſheep to 


be ſolely owing to the gaſtric fluid 1 
cx. Conſequences of theſe experiments = 166 
cxL Ii. The gaſtric fluid of ſheep diſſolves other ſub» 
- ſtances beſides herbs — 168 


cxL11. An incipient digeſtion obtained out of the body, 

Heat neceſlary for this 1 
ox and horſe — — 172 
with gizzards, with reſpect to the action of the gaſtric 
fluid * * - : 


DISSERTATION 1V. 


THE SUBJECT OP DIGESTION IN ANIMALS WITH MEMBR4« 
NOUS STOMACHS CONTINUED. THE LITTLE OWL, THI 
' SCREECH=-OWL, THE FALCON, THE EAGLE, 
CxLV. Recapitulation of Reaumur's experiments on the 
digeſtion of animals with membranous ftomachs 175 
CXLV1. Birds of prey. The gaſtric fluid of the little ov! 
incapable of digeſting ſome vegetable ſubſtances 178 
cxlvII. Though capable of producing this effect on 


bone. The ftomach has no triturating power 180 
| CXLY1 G. 


* * 


173 


E un. DU R xc 


tubes out of the ſtomach of birds of piey at pleaſure. 


uid. Gradual folution of bone and fleſh in tubes by this - 
155 | owl Hou ; = : ; 180 
5 cxl ix. Inexhauſtible ſource of the gaſtric fluid Pro- 
e erties — 2 5 — 183 
m cu, It diſſolves fleſh out of the body e 
n 3 i c:i. Deſcription of the œſophagus and ſtomach. Source 
150 of the gaſtric fluid - .- "> BP 
157 cin. Morbid condition of a ſcreech-owl, that rendered 
erte the gaſtric fluid incapable of digeſting fleſh _ 189 
10 eri. Which is very efficacious in health - 190 
A cLiv. Then even bone is readily diſſolved. The œſo- 
1061 phagus, in one ſpecies of ſcreech-owl, diſſolves fleſh 
y the nearly as well as the ſtomach 6 M8 191 
Ty cLv. Artificial digeſtion with the gaſtric fluid of this 


166 ſpecies 192 


„ - - 92 
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CLXx<111. When EE into the Romach it is eaſily 
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the time of digeſtion in ſeveral animals. No fermen- 
tation eb Reaſons for doubting, whether even 
an incipient fermentation takes place 319—321 
ccxXxXxIX. Whether any acid principle accompanies di- 
geſtion. Proofs adduced by ſome in favour of this 
opinion - 4 * . 
CCXL, CCXL1, CCXLII. This principle is very far from 
being obſerved in all food, and all animals. When it 
is obſerved, it diſappears at the completion of digeſ- 


tion - - 23--326 
cexL III. This acid does not come from the gaſtric fluid, 
but the food : - | — 327 
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